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THE MANAGEMENT OF HIGHWAY 
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The First of a Series of Articles Dealing 
With Its Economic Aspects 


Chapter |—The Outfit Should Be of the 
Right Size. 
(5 eins work, whether done in the highway field 


or in some other branch of the Construction In- 

dustry, involves three fundamental operations: 
(1) digging and loading the material at the moment in- 
volved; (2) hauling it to some other location and (3) 
disposing of it at that location. In this statement of them 
these operations appear to be rather simple, as, in fact, 
they are. But, simple as they are, the systems which have 
been developed for handling them are so numerous, and 
the problems some of these systems present are so far 
removed from simplicity, that an examination of them 
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with a restatement of their meaning in the light of present 
day devices for performing them should be of interest to 
all contractors who handle excavation as a part of their 
normal operations. 

Nearly thirty years ago the writer walked onto the 
first of the numerous grading jobs which he has had an 
opportunity to observe and in many instances to study in 
some detail. It was a small job in the province of Leyte 
in the Philippine Islands. The superintendent, a vigorous 
aggressive man who was a profound believer in the doc- 
trine that laborers must earn their bread by the sweat of 
their brows, was complaining bitterly because, although 
he was working his men so hard that they were threaten- 
ing to leave en masse, it was not possible to keep costs 
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within the estimate for the job! The writer had been 
sent out to see what was the matter. 

It was a simple grading job—a straight manual labor 
job. In those days most of the Orient knew nothing of 
any other methods. The dirt was dug by hand—mattocks 
were used for this purpose when the ground was a bit 
hard—shoveled into baskets, and carried to the fills where 
the baskets were dumped and their loads spread by hand. 
Take the world around a good many millions of cubic 
yards of earth are still moved every year in this same way. 
The problem—digging and loading, carrying and deposit- 
ing—has not changed. It is only the method of doing 
these things that changes. 

On this job the fills were high and the borrow pits were 
some distance away. The man who had prepared the 
estimate had been working where the fills were low and 
the borrow pits were close by. In estimating this partic- 
ular job he had merely overlooked the fact that it took 
twice as long to carry a load 200 feet as it took to carry it 
100 feet and that men couldn’t climb a 20 foot fill all day 
with the same load they could carry onto a fill a couple of 
feet high! Men still overlook these same details and get 
the same results—the costs won’t stay within the esti- 
mates ! 

No, the fundamentals have not changed, but the appli- 
cation of some of them has changed a great deal. That 
job was a human labor job. One hundred-percent of the 
work it involved was done by human beings. The best 
manager was the man who could make the men work the 
hardest—make them do the most work per day. This was 
a matter of driving labor—pound ’em over the back, Bill! 
Pound ’em over the back! There was little room for any 
other doctrine. Management as the art of organizing 
work was little practiced. Somehow it just didn’t fit into 
the scheme of things when production depended on the 
individual efforts of the crudest sort of unskilled laborers. 


Enter the Machine Age 


But that day is gone. Today, on a well equipped job 
one hundred percent of the work of digging and loading, 
of hauling and of disposing of the dug materials is done 
by powerful machines. Indeed, on such a job the dirt is 
as uncontaminated by human hands as the famous foods 
of which our radio announcers speak with so much emo- 
tional enthusiasm. Which, after all, would be of scant 
importance here were it not for one thing—that with the 
elimination of human labor and the demand for drive in 
the management of it, there has appeared in its place the 
fact of mechanization and the need for great skill in the 
selection as well as in the organization and in the utiliza- 
tion of the equipment complete mechanization involves. 
It is with the fundamental considerations on which effec- 
tive mechanization is based, on the types of equipment 
that are available and on the factors which are to be con- 
sidered in selecting them and in using them that this series 
of articles will deal. 


Correct Tooling Important 


In all heavy construction work, in grading no less than 
in other lines, job management today begins with correct 
tooling—that is with the selection of the right equipment 
and the right amount of it. In turn, correct tooling re- 
quires an appreciation of the processes which are to be 
tooled, and of their relation to each other. In grading 
work, these processes are few in number and, as previous- 
ly noted, rather simple. The material must first be dug 
and loaded. It must then be hauled to the point where 
it is to be deposited. There it must be handled in what- 
ever fashion the controlling specifications require. Job 
tooling is, then the tooling of these processes. 
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It Is a Long Jump from the Old Fashioned Slip Scraper to lis 

Up to Date Grand Child. The Top Illustration Shows an Earth 

Road Job in North Carolina in 1911. The Other View Shows 
Tractors and Scrapers Hauling to Make a Fill in Montana. 


As these processes are interdependent, that is no one 
of them can be done independently, the tooling of each 
depends on the tooling of the others. In short, a balanced 
tooling is required. 

Power shovel and elevating grader outfits illustrate the 
necessity for a balanced tooling. The power shovel and 
the elevating grader are digging and loading tools pure 
and simple. Wherever they are used some sort of hauling 
equipment must be provided to move the diggings. It 
necessarily foliows that the efficiency with which they can 
operate on a given job will be dependent on the provision 
that has been made for hauling the diggings, and for dis- 
posing of them on the dump. 

The large tractor-drawn scrapers dig and pick up their 
own load and then carry it to the point at which it is to be 
deposited. There these scrapers can deposit it in a mass 
or spread it in a layer of any desired thickness. Where 
fills must be compacted in layers, the weight of these units 
produces such wheel loads that they even do most of the 
rolling that is required. They are, then practically com- 
plete in themselves and as they are practically complete 
units, the problems that must be solved in working out a 
balanced tooling on jobs where the digging and loading 
is done by a unit of one type, the hauling by units of an- 
other type and the work on the dump by units of a still 
different type are not encountered when they are used. 

The dump requires little comment here. The horse 
drawn blade grader has been largely replaced by motor 
driven graders and bulldozers. Rollers of various types 
are used in compacting the diggings. Sheeps foot rollers 
are increasing in prominence. As the compaction of 
highway fills receives more attention it seems likely that 
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their use will continue to increase. Be this as it may, 
there has never been much difficulty with the problem of 
so tooling the dump that operations here do not obstruct 
production. However, as the compaction of fills is given 
greater attention, the necessity for so equipping the dump 
that operations on it will not delay other operations is 
likely to require a good deal more attention than con- 
tractors have been accustomed to give to it. It is, of 
course, axiomatic that the digging and loading tool cannot 
take out more material than the hauling units are able to 
move. In turn, the hauling units cannot haul more ma- 
terial than the digging and loading unit can dig nor can 
they dispose of more material than the equipment on the 
dump can handle. For successful operation it may, there- 
fore, be necessary in the near future to view the proper 
equipment of the dump as a very important matter for 
when grading is viewed as a series of three operations, 
each of which requires its own separate tooling and all of 
which must be tooled to meet some predetermined rate of 
production, if anything approaching efficiency in opera- 
tion is to be attained, it will be apparent that if the work 
required to be done on the dump is increased, its proper 
tooling will be vital in maintaining production. 


Management of Machines 


Finally as to the more important general principles 
which are involved in the successful handling of grading 
work under present day conditions it seems desirable to 
remark that management is increasingly the management 
of machines—less and less the management of men. 
Profits lie in working out a tooling of successive processes 
that is consistent with the character of the work in hand, 
after which the problem is largely one of keeping the well 
designed outfit functioning normally. There is little left 
of the old idea of driving men. They do too little of the 
actual work construction involves. The actual work 
moving dirt involves is now done by the machines and 
these it is unwise and in the long run unprofitable to oper- 
ate beyond the rates and the loads at which they are de- 
signed to operate. The better, and in the long run the 
more profitable practice is to base operation on rates of 
output which are consistent with the designed capacities 
of the various units employed. These rates it is relative- 
ly a simple matter to maintain and where managerial 
effort is directed toward maintaining them, smooth oper- 
ation is to be expected. 


Importance of Analyzing Contractor's Field 


Some of the more important general principles on 
which proper tooling is based having been briefly out- 
lined, it is possible to turn to a more detailed consideration 
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Road Scraper in Colorado in 1909. 





Working the Streets in West Lafayette, Ind., with Tractor 
Pulling Small Blade Grader. 


of the effect of these and of principles of less importance 
on the selection of an outfit, on its equipment and on its 
management on the job. Approached from this stand- 
point the contractor’s first attention, in an examination 
of his tooling problem, should be given to an analysis 
of the field he occupies. Is grading his major activity 
as a contractor or is it a side line? If the former, does 
he operate one outfit or does he operate several? If the 
latter, are his activities in the grading field confined to 
the incidental grading almost all types of highway work 
involves or do his operations include dirt moving on a con- 
siderable scale? These really are very important ques- 
tions because while the large operator can profitably own 
outfits of more than one type, the small operator—the 
man who runs only one or two outfits—has no such free- 
dom of choice. His selection must be made with great 
care for the purchase of an outfit of the wrong size or 
the wrong type will be a handicap to him for some time. 

The matter of size is mentioned before the matter of 
type because the size of the ouéfit in large measure de- 
termines the amount of the investment that will be in- 
volved. There is a natural tendency among contractors, 
as among other business men to desire to expand. This 
is by no means an objectionable tendency but it is a tend- 
ency which finds rational expression in some directions 
and expression in other directions that is not as rational. 

Expansion always involves additional investment—a 
greater fixed capital—and quite as certainly additional 
charges for depreciation, repairs and operating costs, the 
charges necessarily incident to owning and operating 
equipment. These must be covered if at all, out of pay- 
ments received for work performed. It naturally fol- 
lows as an axiomatic truth that to justify owning an out- 
fit at all there must be a reasonable prospect of work to 
do and to warrant expansion there must be excellent 
reasons for believing either that the amount of work 
there will be to do will increase or that some competitive 
advantage will make more of it available. 


Volume of Work and Size of Outfit 


This consideration of the work there is to do—the vol- 
ume in which work has been available and in which it is 
likely to be available in the future—is an effort calmly 
to arrive at a reasonable appraisal of the best size of out- 
fit to own—best here meaning the size that is likely dur- 
ing its useful life most definitely to harmonize with the 
demands for production that a careful appraisal of the 
situation indicates is likely to be made of it. The im- 
portance of this matter may be emphasized by calling 





























































An Early Type of Road Scraper (1898) Used in New York. 


attention to the fact that $50,000 is not an unusual in- 
vestment in a grading outfit. The equipment units in 
such an outfit wear out at different rates but, omitting for 
the moment, all other ownership expense it is safe to say 
that depreciation alone will be not less than $10,000 a 
year. That is about 5 ct. a cubic yard on a season’s 
output of 200,000 cu. yd., 6.7 ct. a cubic yard if 
only 150,000 cu. yd. are handled, and 10 ct. a cubic 
yard if production does not exceed 100,000 cu. yd. 
These figures are illustrative only. Still they do serve to 
call attention to the fact that beside the influence the 
choice of an outfit has on the investment that is involved, 
the unit cost generated by its ownership varies with the 
yardage produced. In the very nature of the case, it fol- 
lows without much regard to what the volume of work a 
contractor may expect to handle may be, that his lowest 
unit ownership cost will be obtained when his outfit is 
working at capacity—in short when the size of his out- 
fit, and his investment in it, harmonize with the volume 
of work he ordinarily handles. 

It is sometimes argued that excess production capacity 
is desirable because having it, it becomes possible to take 
larger jobs than are usually handled when they are ob- 
tainable. The theory usually advanced as a defense of 
this course is that, even if the work never becomes avail- 
able, nothing is lost because such an outfit will last that 
much longer if it is worked at less than full productive 
capacity. There are several very definite objections to 
this theory. The first of these is that following such a 
course results in tying up capital. If $60,000 is invested 
in grading equipment thereafter used to handle a volume 
of work that could be done just as well with an outfit 
costing $40,000, $20,000 of that investment isn’t earning 
a dime. 

Another reason for avoiding over large outfits lies in 
the fact that in the long run it is likely that the $20,000 
will be lost entirely. In the past obsolescence has wiped 
out values about as rapidly as wear and tear has wiped 
them out. It seems likely that obsolescence will have 
about this same effect in the future. Where obsolescence 
does have about the same effect on values wear and tear 
has, the loss in the value of equipment is about the same 
whether it is used or not. This is, of course, only an- 
other way of saying that the man who buys a $60,000 
outfit when his volume of work would warrant no more 
than two-thirds of that investment, will usually find that, 
from a percentage standpoint, the loss in value on his 
larger than necessary outfit has been just about the same 
that the smaller outfit would have shown. When the 
larger than necessary outfit is worn out he is, then, out of 
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pocket the amount of his excess investment for even if 
he has kept the investment account intact, the extra money 
it has been necessary to use for this purpose has been tak- 
en out of what would otherwise have been profit. 


Equipment Expense as Factor in Cost 


It is perhaps as well to remark here as at any point in 
this series of articles that the mechanization of grading 
work has made several very radical changes in the em- 
phasis that is to be given to the various aspects of man- 
agement. One of the more important of these changes 
is found in the emphasis that must be placed on equip- 
ment expense as a factor in cost. Taking for purposes 
of illustration, the outfits just mentioned, that is an out- 
fit worth new the sum of $60,000 and one worth $40,000 
and assuming that annual depreciation will amount to 
one-fifth of the original cost, that is to $12,000 a year on 
the first and $8,000 per year on the second outfit, it fol- 
lows as a matter of very simple computation that if an 
average season’s production is 200,000 cu. yd., de- 
preciation alone is costing 6 ct. a cubic yard if the 
larger outfit is owned but only 4 ct. per cubic yard if the 
smaller outfit is owned. If the season’s production is 
150,000 cu. yd. the cost of depreciation is 8 ct. a cubic 
yard for the larger outfit but is only 5.3 ct. for the smaller 
outfit. If it is 100,000 cu. yd. depreciation amounts to 
12 ct. for the larger outfit and 8 ct. for the smaller one. 
In the grading field a clear margin of profit of 5 ct. a 
cubic yard is a pretty good margin and a great deal of 
yardage is handled every year on prices which do not 
yield a clear profit of half this amount. These figures, 
then, emphasize the fact that the extra cost that is in- 
volved in owning an over large outfit, to say nothing of 
the extra cost of operating it—that is an outfit material- 
ly larger than is required to handle the volume of work 
usually available—may easily exceed the margin of profit 
prevailing prices can be made to provide. 


The Financial Position in Prequalification 


There is still another aspect of this matter of buying 
an outfit of the right size that deserves serious consid- 
eration. The practice of requiring bidders to prequalify 
is growing. Moreover, the rules which govern prequalifi- 
cation are being pretty generally made more exacting 
with the result that more and more attention must con- 
stantly be given to financial position. 

Under most systems of prequalification the volume of 
work for which a contractor may be prequalified depends 





Engine and Cars Used for Hauling Crushed Stone from Quarry 
to Road in Oregon. 
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on the amount of his net current assets. For this reason 
his net current assets position is a matter of vital impor- 
tance. The amount a contractor has invested in plant 
and equipment is not as a rule considered in determining 
the amount of work he will be permitted to handle. As, 
inevitably his total capital is limited, the relation between 
fixed assets and net working capital must then be kept 
on a reasonable basis. It is, of course, evident that if the 
total amount of capital remains unchanged any increase 
in the amount invested in fixed assets involves a cor- 
responding subtraction from net current assets, that is 
from working as distinct from fixed capital. This being 
the case, the purchase of an over large outfit is pretty cer- 
tain to represent the investment of too large a fraction of 
the total capital in equipment and the retention of too 
small a fraction in current assets. When this occurs, the 
result under prequalification is that the amount in which 
authorization to take work can be secured falls below the 
amount of work the contractor is now equipped to handle 
because net current assets have been too far reduced. 
This is a most distressing situation for any contractor 
who gets into it for it pretty effectively prevents him 
from making use of his over-investment in equipment ! 

To put the matter just a little differently, when a con- 
tractor over-invests in equipment, he is very apt, in so 
doing to have dangerously reduced his net current assets. 
When this occurs, the growth of prequalification renders 
it increasingly likely that he will find that the volume of 
work he is permitted to take has been reduced rather 
than increased, with the result, as outlined earlier in this 
article, that ownership expenses he cannot avoid are defi- 
nitely adding to his problems. 

Where net current assets permit prequalification for 
amounts of work in excess of the capacity of the owned 
equipment the situation is far simpler for needed addi- 
tional equipment can then be either rented or purchased. 
The ideal situation is one in which net current assets 
afford a satisfactory basis for prequalification in an 
amount that is from about the same as to a little above the 
amount a contractor is equipped to handle. 

It may seem to some that too much emphasis has been 
laid on the danger all contractors, but more particularly 
all small contractors, face in purchasing over large out- 
fits—that is outfits larger than are needed in handling the 
usual volume of work. That this is not the case was 
strongly impressed on the writer as he recently looked 
through a considerable number of records involving pre- 
qualification and noted the comparatively small fraction 
of those who had been successful in keeping their net 
current assets and their investments in equipment on any- 
thing like a reasonably comparable basis. The matter was 
not investigated in great detail but it was evident that an 
impressively large fraction of the group of contractors 
these records covered had been unable to show net cur- 
rent assets on which they could carry more than a frac- 
tion of the volume of work they were equipped to handle! 
Purchasing over large outfits undoubtedly was at the bot- 
tom of the difficulty many of these men had had in main- 
taining an adequate working capital. It would seem to be 
probable that for many of those in this position the capi- 
tal now tied up in surplus equipment ultimately will prove 
to be practically a total loss. 

Prequalification is definitely intended to take some of 
the speculation out of contracting. That this is desirable 
can hardly be questioned. But in doing this it has intro- 
duced this relatively new factor—this added and entirely 
proper emphasis on financial position. For this reason 
it seems wise to repeat for those who have not been ac- 
customed to give this matter much thought, that while 
it always is dangerous and seldom profitable to over- 
invest in equipment, the penalties that result from fol- 
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lowing this practice in regions where prequalification is 
required seem likely to be very severe in those cases in 
which working capital is so reduced that the amount of 
work that can be taken falls below the capacity of the 
equipment owned. 

Unless otherwise indicated, all pictures are by courtesy of the 
Bureau of Public Roads. 
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Former State Highway Engineer Heads 
Portland Cement Association 

Election of Frank T. Sheets as president of the Port- 
land Cement Association, effective Sept. 1, was an- 
nounced July 1 by Charles L. Hogan of New York, 
chairman of the Board. He succeeds Edward J. Mehren, 
who resigned last month to take care of his personal 
interests. 

Mr. Sheets for the past four years has been consulting 
engineer and director of development of the Associa- 
tion. 

Prior to that time he had been associated with the 
Illinois Highway Department for twenty-three years 
and for 12 years as superintendent of highways and 
chief engineer. 

Coming out of high school Mr. Sheets started to 
work in the Department of Highways as blueprint boy 
and file clerk. He then took time off to go to college, 
working his way through, being employed by the State 
Highway Department during the summer in order to 
get additional revenue for his education. At the com- 
pletion of his college course he entered the Highway 
Department and in successive civil service examina- 
tions became assistant engineer, assistant bridge engi- 
neer, assistant maintenance engineer, bridge engineer, 
engineer of design and finally the top position of super- 
intendent of highways and chief engineer. His selection 
for this position was based solely on his outstanding 
ability and the success with which he handled his suc- 
cessive jobs. 

Mr. Sheets has served as president of the American 
Association of State Highway Officials, of the Missis- 
sippi Valley Highway Conference, of the Central IIli- 
nois section of the American Society of Civil Engineers. 
He was an official delegate from the United States gov- 
ernment to the Pan-American Highway Congress at 
Rio de Janiero in 1929. 

His experience in the highway field covers prac- 
tically all phases of highway financing, design, con- 
struction, maintenance and administration. During the 
twelve years ending January 1, 1933, he directed ex- 
penditure of over $450,000,000 for highway and bridge 
construction and maintenance and supervised construc- 
tion of approximately 11,600 miles of highways in the 
state of Illinois of which 8,356 miles were high type 
primary roads. 

He is the author of “Concrete Road Design, Simpli- 
fied and Correlated with Traffic” presenting sound and 
simplified methods of designing pavements to meet traf- 
fic expectancy. He has, during the past few years di- 
rected the administrative and technical policies of the 
Highways Bureau of the Association, and has directed 
industrial research to develop new and improved uses 
of portland cement and concrete, in addition to per- 
forming his duties as consulting engineer. 




























































CLIMATIC CYCLES 
SHOWN IN GEOLOGICAL DATA 


A Paper Presented to the American 
Meteorological Society June 2], 1937 


Synopsis 


EOLOGICAL data abound in evidence of climatic 
(5 cycles of different lengths. Series of pairs of 

beds of shale and limestone, regularly spaced 
terraces along rivers and around lake and sea shores, 
regularly spaced recessional moraines, series of cal- 
careous floors in limestone caves, series of fossilferous 
zones—all proclaim the effects of climatic cycles. 

The earth is encased in several ionospheres that are 
probably rotating electron-shells whose axes are gyrat- 
ing. Let there be 8 of those shells whose axes gyrate in 
harmony with the earth’s orbital period and many mag- 
netic cycles must result, ranging in length from a few 
days to many millions of years. At the crest of each 
cycle the increased magnetism induced in the earth 
shortens its polar axis, increasing the earth‘s oblateness. 
This raises the land in low latitudes and depresses it in 
high latitudes. There is a sea level cycle of about 615 
years and a weather cycle of that length shown in reces- 
sional moraines and in varves. 

Increased oblateness of the earth reduces its rate of 
axial rotation, lengthening the day. There are two known 
cycles in the day’s length, of about 39 and 235 days, 
and they are correlated with two weather cycles of the 
same length. 

Belts of molten cyclones have evidently existed in the 
earth’s core, similar to those that have solidified on the 
moon to form its “craters” and “seas.” These are mag- 
netic rotation phenomena, resembling atmospheric cy- 
clones which are similarly caused. The latter produce 
vertical circulation of the air, cooling it near the earth’s 
surface, and in extreme cases causing ice-ages. The cor- 
relations of arcs of great crustal uplift and of ice-ages 
is thus explained. 

Sedimentary rocks indicate 9 Geological Revolution 
Cycles, each of which embraced 3 Geological Periods, or 
a total of 27 grand cycles since the beginning of sedimen- 
tation. The Ice Age cycle, which is about 24,000 years 
long, is very conspicuous only near peaks of Geological 
Revolutions. Three Ice Ages have occurred during the 
present Quarternary Age, the peak of the last one being 
about 15,300 year ago.—End of Synopsis. 

Geological formations abound in evidence of climatic 
cycles of different lengths. Alternate beds of shale and 
limestone, for example, show the wet and dry periods of 
a climatic cycle. Frequently 15 or more pairs of such 
beds occur in sequence and are so uniform in thickness 
as to leave no doubt that the cycle was very regular in 
length. Seams of coal of about the same thickness are 
often spaced so uniformly in the geological column as to 
tell the same sort of a cyclic tale. Recessional moraines 


left by the last great ice-sheet occur in a long series of a 
dozen or more, so regularly spaced as to indicate cyclic 
The same 


retardations in the retreat of the glacial ice. 
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is true of the smaller ridges that at times occur on wide 
recessional moraines. Raised beaches around existing 
lakes frequently form a series of 8 or more, so regularly 
spaced as to leave no doubt that a climatic cycle of con- 
siderable length and of great amplitude caused them. The 
same is true of terraces along river valleys, of which as 
many as 12 are to be seen on the Columbia River. 

Raised beaches along the sea shore are so strikingly 
like those around lakes as to suggest the same cause. 
Yet how could a rainfall cycle affect sea levels? Proba- 
bly it does not, yet the cause of a rain cycle may also be 
the cause of changes in the oblateness of the globe, and 
thus in sea levels. 

Limestone caves at times show several layers of earth 
separated by floors of precipitated calcium carbonate, in- 
dicating cyclic deposition. Since limestone is slightly 
soluble in water containing carbonic acid gas, it follows 
that when rainfall is frequent more limestone is dissolved 
by the water that filters through it, and consequently more 
is precipitated on the floor of a cave as the water evapo- 
rates. As many as 11 such layers have been found in one 
cave. 

The cycles thus indicated, (1) by paired beds of argil- 
laceous and calcareous stone, (2) by series of coal and oil- 
shale beds, (3) by recessional moraines and drumlins, (4) 
by lake, river and marine terraces, and (5) by limestone 
floors in caves, are usually relatively short climatic cycles 
when measured on the grand scale of geological time; 
yet the major coal bed cycle, for example, is probably of 
the order of 24,000 years, while the major lake and river 
terrace cycles are probably of the order of 600 years. 
Long as such cycles seem, they are short indeed com- 
pared with the cycle between successive geological revolu- 
tions, which may be termed the Revolution Cycle. 

Geologists have given names to the last seven geological 
revolutions, the oldest being the Algomian Revolution, 
the youngest being the Cascadian Revolution. Each of 
these seven was characterized not only by great crustal 
uplifts but by long continued glaciation. The Cascadian 
Revolution was accompanied by the Nebraskan Ice Age, 
and followed by the Kansan Ice Age and the Wisconsin 
Ice Age at comparatively short intervals—about 24,000 
years apart. 

We come now to a very significant fact, namely that 
the maximum thickness of sedimentary rock between 
successive geological revolutions does not differ greatly. 
It ranges only from 43,000 to 61,000 ft., the average 
being about 52,000 ft. An extreme departure of only 18 
per cent from this average clearly shows that the Revolu- 
tion Cycle was either constant in length or not greatly 
variable. 

In using the maximum rock thickness as a means of 
measuring relative time, I am following Prof. Sollas 
and several other geologists who have investigated this 
subject thoroughly. 
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I find that each Revolution Cycle is divisible into three 
cycles whose average thickness of rock is about 17,000 ft. 
Let us call this shorter cycle a Geological Period, of which 
there have been 18 since the Algomian Revolution. Names 
have been given to 14 of these 18 Periods; and three of 
these Periods are embraced under one name, the Cretace- 
ous System. Since the maximum thickness of that system 
is 44,000 ft., and since it has been divided by geologists 
into Lower, Middle and Upper Cretaceous, it is evident 
that each of these three divisions is a separate Period. 
Moreover, the Cretaceous System lies between the Sierra 
Nevada Revolution and the Laramide Revolution, and it is 
the only one of the systems thus filling an entire Revolu- 
tion Cycle. Between the Laramide and the Cascadian 
Revolutions geologists in recent years have listed 4 
Periods where formerly there were but 3. I think the 
earlier geologists were right, and that the correct num- 
ber is 3. If so and if the Cretaceous System is divided 
into 3 Periods, then there are 3 subcycles in every Revolu- 
tion Cycle. Each of these subcycles is a Geological Period 
during which an average of 17,000 ft. of rock was de- 
posited where erosion was a maximum. While the range 
is 12,000 to 29,000 ft. of rock in these 18 Periods, there 
are 13 of them whose range was only 12,000 to 18,000 
ft. Hence these 13 have a range of only 20 per cent 
greater or less than 15,000 ft. This is strong evidence 
of a climatic cycle of tolerably constant length that may 
be called a Geological Period. 

Of the last 7 Revolutions, 3 are outstanding both as to 
glaciation and crustal uplift, namely the Algomian, the 
Appalachian and the Cascadian; the first at the begin- 
ning, and the next in the middle and the last at the end 
of this vast stretch of time. In short, here is another 
cycle 3 times as long as a Revolution Cycle and 9 times as 
long as a Geological Period! Let us call this supercycle 
a Geological Age. Since the Algomian Revolution there 
have been two of these Ages, during which 170,000 and 
146,000 ft. of sedimentary rock were deposited where 
erosion was a maximum. But prior to these two ages a 
third evidently occurred, for below the Algomian Revo- 
lution lies 173,000 ft. of sedimentary rock. Calling this 
lowest mass the Primary Age, we have above it the Sec- 
ondary and Tertiary Ages ; and we are living in the Quar- 
tenary Age that was recently ushered in by the Cascadian 
Revolution. Although geologists have used the terms 
Primary, Secondary, Tertiary and Quartenary, they have 
not applied them to the geological column in the manner 
above outlined. My basis of subdivision has been the 
Revolution Cycle, which itself is, I think, a subcycle of 
one of the grandest of all climatic cycles, the Geological 
Age. 

In subdividing and naming the strata, geologists have 
been mainly guided by the evidence of fossils. Since 
climatic cycles have had a profound effect upon the evolu- 
tion of species, paleontological evidence has properly been 
the main basis for the subdivision of the geological col- 
umn. Latterly, however, since evidence of great crustal 
uplifts, or revolutions, has accumulated, these have been 
used as supplementary guides. I have simply carried this 
use to its logical conclusion. 

Since sediments were first formed there probably have 
been 10 Revolutions or 9 Revolution Cycles, or 27 Geo- 
logical Periods prior to the one in which we now live. 

One of the great geological puzzles has been the cause 
of Ice Ages at times of great disturbances of the earth’s 
crust. It seems to me that this correlation can be ex- 
plained by the electron theory in a way that fits all the 
important facts. Moreover, this theory has the merit 
of explaining not only the greatest of general crustal up- 
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lifts and depressions but the smallest. Finally it shows 
why the length of the day is not constant, but varies in a 
periodic manner. 

It is known that several ionospheres encase the earth. 
Since the earth constantly emits electrons it is probable 
that these are electronospheres or electron shells. If so 
their axes must gyrate, thus causing magnetic cycles. If 
they gyrate in harmony with the earth’s orbital period 
they gyrate in harmony with one another and cause com- 
pound cycles whose lengths are the least common multi- 
ples of any two or more shorter cycles. In this way 8 
electronospheres gyrating in periods ranging from a few 
days to a few years probably cause all the important 
weather and climatic cycles, even the Geological Age that 
is millions of years long, the latter occurring when the 
axes of all the electron-shells coincide. 

To account for the rainfall that accompanies the peaks 
of magnetic cycles, we need only assume that the circula- 
tion of the air is considerably affected by the magnetic 
field, as Faraday suggested. Since the air is ionized it 
must be influenced by that field wherever it contains a 
preponderance of either positive or negative ions. Ac- 
cording to Faraday’s principle of magnetic rotation of 
electric currents, the atmosphere should frequently show 
spiral whirls. It does show them in cyclonic and anti- 
cyclonic forms, both on small and on large scales. The 
vertical circulation thus caused lowers the temperatures 
near the earth’s surface ; and if sufficiently vigorous may 
cause an Ice Age. Coincidently the electrons escape along 
the earth’s axis in greater numbers, and at the same time 
certain orbital electrons of atoms tend to orient them- 
selves relative to that axis. The resulting increase in the 
earth’s magnetism compresses it along its axis, thus in- 
creasing the earth’s oblateness. This causes the earth to 
rotate more slowly, lengthening the day. It also causes 
the sea to flow from low to high latitudes. Moreover the 
greatest changes in sea level occur at the poles and at the 
equator, while the latitude of no change is slightly below 
45° N and 45° S. 

In addition to these general movements of the land 
there are regional and local movements probably result- 
ing from cyclonic whirls in the earth’s core analogous 
to those in its atmosphere. Along circular arcs the Revo- 
lution uplifts occurred, in a manner analogous to the 
moon’s “craters” and “seas.” 

It was long ago found that in northern Sweden, about 
30° from the north pole, the land has risen about 1000 
ft. since the peak of the last Ice Ages, and to much less 
height in southern Sweden. Near the mouth of the 
Mississippi, about 30° N of the equator, the land has 
sunk about 1000 ft., as is shown by the old bottom of 
the river out in the Gulf of Mexico, whereas the land has 
sunk only about 250 ft. near the mouth of the Hudson 
River as shown by its old valley now beneath the ocean. 
The above given theory of periodic changes in sea level 
indicates that we are now not far from a valley of the 
Ice Age cycle, for nothern Sweden has been uplifted about 
as much as the mouth of the Mississippi has been de- 
pressed, both localities being about equally distant from 
latitude 45° N. 

This inference is confirmed by the existence of marine 
terraces on Anticosti Island about 50° N and terraces on 
the Atlantic coast of Florida about 30° N. The Anti- 
costi terraces number 22, but a gap in their spacing indi- 
cates that 3 more are missing, making 25 raised sea 
beaches that have been cut in the rock by wave action. 
There are six raised beaches on the Florida coast, spaced 
about 50 feet apart vertically, the lowest being about 
25 ft. above mean sea level. This shows that about 5.5 
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cycles have elapsed since the warm valley of the Ice Age 
cycle, whereas the Anticosti Island terraces show that 
about 25 cycles have elapsed since the cold peak of the 
Ice Age cycle. What is the length of the cycle that has 
caused these raised beaches? About 36 years ago Pear- 
son published his discovery of a cycle of the order of 
600 years in the change of sea levels. I find excellent 
evidence of a cycle of 615 years, caused by cycles of 15 
and 123 years. Every third peak is the highest, causing 
a cycle of 1845 years, the last peak being in 1410 A.D. 

By means of annual silt layers, or varves, in ancient 
glacial lakes, Antevs has determined the rate of retreat 
of the ice sheet for 150 miles in New England. Using 
that rate of retreat, the spacing of moraines can be used 
to determine the approximate length of long cycles. There 
is unquestionably an important climatic cycle of the order 
of 615 years, and tree-rings and varves indicate that its 
subcycles are a whole number of years long so that it is 
exactly 615 years. 

By aid of this cycle applied to the 25 Anticosti Island 
terraces I find that the peak of the last Ice Age was about 
15,400 years ago. Since land in Florida has been rising 
for 5.5 of these cycles of 615 years, the warm valley of 
the Ice Age Cycle was about 3400 years ago. Hence the 
Ice Age Cycles peak and valley were about 12,000 years 
apart, indicating that the length of that cycle is of the 
order of 24,000 years. 

As a check upon this we have the estimated age of the 
Muota Delta in Lake Geneva which has been forming 
since about the peak of the Ice Age. Based on recent rates 
of accumulation of silt there, the age of the delta is 
16,000 years according to Heim. 5 erfiliev measured 
1620 annual silt layers or varves in 2 meters of the ooze 
of Lake Saki, Russia, where the total silt depth is 20 
meters. This indicates an accumulation of ooze for about 
16,000 years, or back to about the peak of the last Ice Age. 

There are other facts that point toward a climatic 
cycle of the order of 24,000 years. 

Brown has found a cycle of about 40 years in the 
Moon’s aberrations, presumably resulting from a cyclic 
change in the earth’s oblateness that changes the length 
of the day. I have found a 39 year rainfall cycle that 
fits quite well the epochs of Brown’s cycle. His lunar 
data also indicate a similar cycle of about 235 years, and 
I have found a rain cycle of that length. It is well seen 
in sequoia ring thickness. 

Fortunately the theory that the globe contracts consid- 
erably under magnetic pressure can be tested by facts of 
another sort. Since the north magnetic pole is more than 
2000 miles from the axial pole, it follows that if the 
earth has contracted along its magnetic axis the equator 
can not be a circle, but must be slightly elliptical. More- 
over the short axis of that ellipse must be close to the 
meridian that passes through the north magnetic pole. 
I find that both of these deductions from the theory are 
correct, and that the difference between the lengths of 
the axes of the elliptical equator is nearly two miles! The 
ellipticity of the equator has hitherto lacked explanation, 

although it has been known for more than 75 years. I 
regard this equatorial ellipticity as being convincing evi- 
dence of great magnetic compressive force in the earth, 
for it indicates a shortening of nearly 3 miles along the 
magnetic axis as a result of the present magnetization. 

It is noteworthy that short weather cycles are much 
less obtrusive than long climatic cycles. The theory above 
outlined explains this difference; for the longer the cycle 


the greater the number of subcycles that have combined 
to cause it, and therefore the greater its amplitude, or 
up and down swing from normal. 


This is the reason 
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why geological cycles of great length stand forth so 
conspicuously as to have led nearly all geologists to be 
firm believers in climatic cycles. 

Meteorologists will be wise, I think to turn their atten- 
tion to geological data, and especially to engage in 
measuring varves both in existing and in ancient lakes 
as well as in rocks. Up to the present only two meteor- 
ologists, both Russians, have published varve measure- 
ments, namely Perfiliev and Schostakowitch. 

Cycle problems will never be solved merely by study 
of man-kept records, for they cover too short a period. 
Nature-kept records fortunately supply all the data 
needed for a solution of the most important of these 
problems. 

v 


Book Reviews 


ELEMENTARY SuRVEYING, by William Horace Rayner, C.E., 
M.S., Assistant Professor of Civil Engineering, University of 
Illinois, 380 pages, 5% in. by 8 in., flexible binding. D. Van Nos- 
trand Co., Inc., 250 Fourth Ave., New York, Publishers. Price 
$3.00. 


This book is an elementary discussion of the practice 
of surveying. 

It is divided into three general groupings: Section I 
includes Chapters 1 to 5 which describe the use and ad- 
justment of the instruments properly used to measure 
direction, distance, and elevation. 

Section II includes Chapters 6 to 15 which describe the 
procedure of conducting field surveys, together with the 
methods of computing and mapping necessary to such 
work. 

Section III is Chapter 16 which supplies that mini- 
mum of information about land surveying which every 
engineer should know. 

v 


MUNICIPAL AND RurRAL SANITATION, by Victor M. Ehlers, 
C.E., Chief Sanitary Engineer, State Health Department of Texas, 
and Ernest W. Steele, C.E., Professor of Municipal and Sani- 
tary Engineering, Agricultural and Mechanical College of Texas. 
Second edition, 477 pages, 6 in. by 9 in., hard cloth binding. Mc- 
Graw-Hill Book Co., 330 West 42nd St., New York, N.Y., Pub- 
Ishers. Price, $4.00. 


Sanitation is a thing that suffered during the depres- 
sion both in cities and the country. State highway depart- 
ment maintenance forces did consistent work between 
right of way lines but the practice of sanitation suffered 
to varying degrees, elsewhere. One of the execllent fea- 
tures of this book is the numerous illustrations and 
sketches. This reviewer would have liked to have seen the 
subject of Weed Control discussed in this book because 
of the contribution toward insect protection afforded by 
various weeds. 

Because of the rapid increase in trailer travel and con- 
centrations of trailers in large camp groups, a sanitation 
problem is presented that needs immediate attention and 
solution. This problem could well have been included. 
However, the fundamentals are discussed and details of 
particular locations might be developed from information 
presented in this book. 

v 


$23,000,000 To Be Spent By Onrto—A total of 199 
projects are included in the Offio State Highway Depart- 
ment’s $23,000,000 highway construction program. The 
program includes 86 regular federal aid programs total- 
ing $18,500,000; 48 federal aid secondary road projects, 
$2,000,000, and 65 state widening and resurfacing proj- 
ects, $2,500,000 to be completed this year. Contracts on 
all federal aid projects will be let by June 30, 1938. 
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COLORADO PROSECUTES 
LOW COST BITUMINOUS 
ROAD PROGRAM 


Heavy Bridging, Grade and Alignment 
Construction Results from Sale of Anticipation Warrants 


ment is the bituminous road building in Colorado. 
Construction of low cost bituminous highways by 
the roadmix method in this state is handled by the 
maintenance department and the work is known in the 
state as building an oiled road. Some years ago the 
people began to demand dustless, mudless, fast high- 
ways. Mr. C. D. Vail, State Highway Engineer, de- 
cided upon bituminous surfacing as the most economic 
method considering demand and the funds available. 
Recognizing the demand for better highways, the 
administration decided to sell $25,000,000 worth of 
anticipation warrants. The amount was arbitrarily 
selected since very much more is required to complete 
the grading, drainage and gravelling for which the 
funds will be used. 


G nent i the as a policy for highway improve- 





Outfit Building Road North of Denver Visited by the Writer. 


By VICTOR J. BROWN 


Publishing Director, Roads and Streets 


Financial 


Revenues gradually increased over the years with 
the increase in automobile registrations. An accom- 
panying set of curves shows the total receipts, also 
construction and maintenance expenditures. A few 
smaller items have not been shown. The mileage curve 
was plotted with the revenue and disbursement curves 
to show how little the state system has increased. Since 
there was such a large growth in motor vehicle regis- 
tration, as shown by another curve herewith, the high- 
way department was pressed for better driving sur- 
faces and better grades and widths. So the anticipation 
warrant sale was proposed. 

The first block of $10,000,000 was sold in June, 1936. 
Those funds are all contracted or expended. In De- 
cember, 1936, the second block of $15,000,000 was sold 
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Curve Showing Receipts, and Expenditures for Construction 
and Maintenance. 


and will provide funds for the balance of this year and 
next year. The next allotment of regular federal aid 
will have been made available by the time this is printed 
and to this will be added about $5,000,000 from gas 
tax and motor vehicle license fees. The amount avail- 
able for construction during the next year will be 
around $17,000,000. Colorado attempted to get a PWA 
grant large enough to match their $25,000,000 of an- 
ticipation warrants but were successful in obtaining 
only $3,000,000. The latter will have been contracted 
by the time this article is printed. 


Maintenance 

When a road is built from a construction budget it 
is surfaced with stabilized gravel about 6 in. thick. 
Accurate sieve analyses, plasticity and liquid limit tests 
control the stabilized gravel as it is being placed. Road 
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oiling is done only on those roads which have been 
graded and gravelled at some previous time. In some 
cases, with the older construction, where the gravel has 
been solidly packed into the grade, about 1000 tons 
per mile of new material are added. Only the newer 
lightly compacted road surfaces are scarified. 

To further the oil-surfacing program it was decided 
to place a complete road mix outfit in each of the seven 
districts. An accompanying curve shows how the dust- 
less all-weather bituminous mat-coat surfaced mileage 
has increased. This rate of progress is anticipated to 
continue until the present gravel surfaced roads are all 
oiled. The curve also shows paved mileage as well as 
total mileage. It will be noted from the chart that the 
paved mileage curve is about parallel to the total mileage 
curve, which indicates that the rate of increase in paved 
mileage was entirely too small and no progress was 
being made toward completing the hard surfacing of 
the system. 

Consequently something had to be done and oil treat- 
ing the gravel already in the road surface was con- 
sidered the economic plan. The annual budget for 1937 
set up an item of state oiling projects in the amount of 
$1,200,000. This was in addition to the $1,600,000 set 
up for maintenance, repairs and equipment. 
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Curves Showing Paved, Oiled and Total Mileage. 


Colorado has established rigid inspection require- 
ments and selective specifications for bitumen. The 


ConpITION MILEAGE TasBLeE CoLorapo STATE HiGHwAy SysTEM 
Total Federal 
Mileage State Aid 


Graded Surfaced Paved Highways Mileage 
1923 5,332.8 3,181.5 167.3 8,923 
1924 5,296.2 3,208.5 199.9 8,928 3,274.9 
1925 5,258.6 3,231.7 225.1 8,932.8 3,258.2 
1926 5,186.6 3,247.5 251.8 8,966.6 3,353.7 
1927 5,114.6 3,476.2 293.3 9,095.4 3,243.4 
1928 4,732.5 3,797.0 343.2 9,119.9 3,238.2 
1929 4,735.0 3,839.5 352.6 9202.6 3,225.2 
1930 4,601.2 3,981.2 394.2 9,234.6 3,408.5 

Oiled Paved 

1931 4,359.2 3,948.3 254.1 447.1 9,254.9 3,493.7 
1932 4,241.6 3,681.0 622.4 467.0 9,236.0 3,570.6 
1933 4,107.6 3,904.1 693.8 493.4 94206 3,547.6 
1934 3,879.3 3,601.6 1,2282 503.6 9,421.7 3,5268 
1935 3,751.4 3,303.1 1,652.4 5044 9,420.3 3,529.2 
1936 3,370.7 3,223.2 2,137.55 529.5 9,437.1 3,5013 
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Applying Bitumen—Second Application. 


state requires refinery inspection by state inspectors, 
from crude petroleum to finished road oil from selected 
fields. 

A new road as ordinarily taken over from the con- 
tractor needs little grading or shaping up. Under these 
conditions, an average road oiling job costs about $1,200 
per mile and uses about one car of oil. This makes the 
cost of the oil a little under half of the total, the re- 
mainder going for heating, distributing, and road 
mixing. 

Of the cost of the oil—about $750 per car—approxi- 
mately half is freight, so that about $915 per mile is 
spent on oiling exclusive of the refinery price. 

They have tried to make their specifications as rigid 
as possible, but most oil experts will agree that there 
still can be a vast difference in the life of oils obtained 
under any present day specifications. 

Colorado’s engineers heartily endorse the national 
movement now under way to devise a test to determine 
the lasting quality of asphaltic products, and they hope 
that when they have completed their own laboratory 
they will be able to assist in this movement in every 
way possible. 


Colorado’s specifications on road oils follow largely 
the scheme outlined by the Bureau of Public Roads in 
their various district meetings. They also use the 
Oliensis Spot test. This is a test of uniformity of the 
oil and probably detects any cracking process used 
in refining. No great claims are made by the author 
of this test, but it has been adopted by several states 
and the bureau in this district because it has been 
the best quality test devised. 

They also use the low temperature ductility test as 
well as ductility at 77° F. This also is supposed to 
raise the quality requirements. They will be allowed 
to use this specification in Federal Aid work if they 
reduce the speed of the ductility machine. 


Construction Procedures 


The first step in oiling a fairly new graveled sur- 
face is to windrow enough material from the roadbed 
to form 2% in. of loose mixed surfacing. Five heavy 
motor graders working in series scarify the surface 
to a width of 22 ft. on the average. The scarified ma- 


Cutting Bitumen into Aggregate and Starting Mixing Operation. 
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Heavy Motor Graders Move Windrows Back and Forth Four or Five Times, as Required. 


terial is pushed over toward one side of the road and 
left by the blade of each machine so that the wheels 
roll over the lumps to disintegrate them. Two lighter 
motor graders follow and spread the windrow out to a 
width of 12 ft. This is then shot by the distributor. 
Only one third of the quantity of bitumen required is 
applied at each application. Directly following the 
distributor is a tractor-drawn disc that cuts the oil 
into the loose gravel. Two lighter weight 10 ft. motor 
graders sometimes assisted by one large machine fol- 
low the disc and push the oiled mass into a windrow 
to one side of the road. Five dual-drive 10 ft. motor 
graders, in series, then work the material from the side 
windrow to the middle and back again. Motor grader 
No. 1 straddles the windrow and pushes a part of the 
roll a few feet. Motor grader No. 2 picks up the roll 
left by No. 1 and moves it a few feet farther toward 
the center. Motor grader No. 3 follows directly in the 
path of No. 2 and cleans the mass down to the subgrade, 
pushing it to the center. Unit No. 4 picks up the last 
of the original windrow and rolls it toward the center. 
Unit No. 5 pushes this roll on top the windrow now 
created in the center of the road. This is spread out 
again by the finishing graders so the distributor can 
make its second application. Windrowing and mixing 
is continued until three applications of bitumen are 
made. Specified quantities of SC-3 bitumen are regu- 
lated by a knowledge of the aggregate gradation and 
experience with the work. Depending upon the tem- 
perature, usually four to six trips by the motor graders 
are required to mix the mass. The finishing motor 
graders then spread out the mixed windrow to a 22 
foot width or as required. 


On the more heavily traveled roads, 24 ft. is surfaced. 
Traffic is allowed immediately and the 2% in. loose 
depth is compacted by it to 1% in. Finishing graders 
work the surface until all fines are out and then they 
trim the shoulders. After the shoulders are trimmed 
the coarse stones from the surface are pushed to the 
edge. 

Seal coat is applied after a few days. Sand is stocked 
in piles along the edge of the surface. The distributor 
shoots about one-tenth of a gallon of R. C. asphalt on 
the traffic-compacted surface and the finishing motor 


>. = 


en —,, y aa 
’ = Le 


; 


a a 


Disc is also used to cut up Remaining Clods. 
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TABLE I—Construction Costs oF Some 1936 RoapmMix BitruMINOUS SURFACES 


GENERAL COST PER MILE 
Tools and 
Length Width Thick- Gal. Oil per Equipment Overhead & Adding Adding Seal Coat 
Proj. No. Miles Ft. ness, In. . Yd. Oil Labor Rental Blades Overhaul Gravel Fines Stockpiles Tot. Gal. 
519-0 53.281 20 1.5 1.23 $1,120.08 $648.27 $384.03 $ 6.21 $ 4.61 $138.10 uu. $ 28.88 126,036 
637C-O 10.32 20 1:5 :778 476.05 223.58 80.88 cn | Se EE ae pa 
637-0 9:815 20 1.5 1965 591.88 235.32 123.84 5:16 38.61 ........ . a a 
882-0 4.3 20 1.5 (1) 479.53 203.30 86.88 44.07 |. cashing 107.18 2 
880-O 17.865 20 1.5 (2) 301.75 94.79 57.43 6.46 31.82 ee penciiicesesaine 13,308 
878-0 6.551 20 1.5 .907 576.47 258.72 124.99 11.28 34.71 84.77 sodas 11.160 
881-O 5.954 20 4.3 1.023 657 .02 133.42 127.47 19.91 38.19 14.20 45.33 ies . 
637B-O 10.1 20 1.5 .795 483.28 200.58 92.37 3.51 41.27 15.75 84.22 
879-O 12.495 20 3.3 1.01 640.85 169.27 115.30 4.87 39.43 129.75 iiesinsiteseeie -Ailellenin — : 
689-O 9.035 20 1.5 1.00+ 656.15 231.57 139.77 14.84 41.94 121.68 62.43 165.79 15,405 
395-O 3.4 18 1.5 1.1 890.54 218.66 136.38 1 Died a ee 
607-O 10.708 20 4.5 1.24 1,102.60 845 .83 629.60 3.78 2 <, “ueanepeemedabel 52.01 12,890 
523-O 5.2 20 1.5 1.05 942.76 128.32 oe 3.93 TS 196.58 9,573 
548-O 7.531 20 1.25 .876 638.93 269.11 169.94 4.47 42.64 750.49 : 31.20 
893A-O 957(5) 32 3.0 2.207 2,161.33 974.63 $81.53 RU  dachiieiniae a i Sgcnliaaaaai 
874A 2.29 20 2.0 1.25 779.81 465 .08 310.69 42.65 pikinanan ; ” 36.03 4,286 
562-O 1.545 20 1.0 1.00(6) 731.02 398.08 355.80 93.46 42.37 . : — citienia — : a 
598-O 12.25 20 1.5to2.5 1.23 to 1.656 921.46 332.62 250.34 7.85 42.64 : ‘ sion ; 25.71 Splashes 
827A-O (7) 22 1.5 1.04 720.99 335.20 113.63 ........ es 12:6 ........ 37.68 12,672 
829-0 7.7 20 0 1772 476.22 348.78 207.66 6.75 42.63 91.64 = 19.68 10,984 
892-0 .0S 18 0.5 474 350.00 195.20 96.74... ti ——_ ’ ais 
898-O (8) 20-30 4.5 1.038 903.35 957.97 Q35.295 951.87 ecaiitindsa. -Gmeapiiiaptiiedan . ” Siiiieiadiiaaiadan 
614A-O 27.0 24 2.5 1.37 1,201.22 158.26 201.54 13.64 17.69 611.83 52.44 151.68 50,402 
870-O 5.0 22 2.5 1.17 1,031.40 341.94 3SS.41 .. , 19.11 0 Ee 106.50 11,073 
866B-O 10.5 20 2.5 1:26 1,003.58 199.93 305.84 - 974 527.18 LO sola 18/875 
889-O 2.066 20 ened nm  snmeninie” een ee ; 10,124 
866A-O 7.541 20 2.0 1.33 961.40 ~ 347.74 — 212.15 17.95 | 518.34 106.36 4,024 
888-O 16.114 20 2.0 1.21 983.53 279.78 Ff a : 17.79 $18.97 . 208 . 80 , 
6140 11.853 22 2.5 1.237 1,091.76 200.70 214.20 i 18.81 ia ; 458.57 159.63 42,631 
866-O 9.5 24 2.0 1.26+ 1,234.56 178.52 8 eae 18.44 234.84 ceuhaehetits 3,051 
TasLe I—ConTINUED lowing: One small Cletrac tractor, with gang disc; two 
Cost Per Mile 10-ft. lighter weight motor graders, an Austin-Western 
Coal or Grand junior and a Caterpillar 10; one 5-ton White motor 
Seal Coat Water Demurrage Distillate Testing Total truck mounted with a 1000 gal. Etnyre distributor ; 
$290.35 _ - 4 a $ yo sar one 3% ton Jarrett truck with a 1000 gal. supply tank 
= ss er 11.76 101 1.16718 mounted on it and drawing two 1000 gal. tank trailers ; 
pe ies “<a 1.26 3.45 '926.27(2) one Cleaver-Brooks tank car heater; two light utility 
95.89 — — 3.68 91 732.60(7) trucks; and five Austin-Western 10-ft. dual drive 
219.81 "es a yo — ye motor graders. Mr. C. H. Draney is the Oiling Fore- 
vt 1G $ ae 2 AI 8 33 031.72 man of this district. Construction is under the direct 
a a pe 6.11 5.56 1,240.87 supervision of D. N. Stewart, Superintendent of Main- 
219.81 11.07 -= 5.60 11.37 1,682.02(*) tenance. 
ey - - 0” — aa The average output of all seven crews last year was 
249.97 we re port 5.48 2'145.35(¢) 0.73 miles completed surface per day including break- 
oul ne a 24.47 8.01 1,939.26 downs, delays, rainy weather and all. Table I gives the 
— -- _— 40.96 26.33 3,826.79(°) costs on some of last year’s work. 
251.25 -- -= 24.15 15.83 1,925.49 
-- -- —- 13.01 18.35 1,652.28 (°) 
— -= -- 14.77 11.02 1,606.43 , : : : ; . 
795.27 Se en 10.05 10.93 2'174.36(*) The following table is a typical job construction re- 
295.04 “= _- 9.97 9.17 1,507.53 port: 
ut — _— — — 801.94 
as ae is 25.67 24.17 3,301.27 (*) CONSTRUCTION REPORT 
176.33 - = 29.74 9.65 2,624.02 Project No. 866 B-O 
194.34 — — 25.28 4.59 2,559.99 Length 10.5 miles 
255.85 — -— 18.41 8.35 2,416.39 ’ On S. H. No. 10 from Walsenburg to La Veta, Huerfano County 
786.86 _ — = _ omen ) Foreman Paul Green 
70.84 — ~ 13.26 9.67 297. Date Started July 9, 1936. Date Finished July 26, 1936 
— 0.54 ~ 6.38 7.41 2,182.62 hig by Saag PA aoeamg Seg 
335.75 5 Type Roadmix Width 20 ft. Thickness 2% inches 
35.75 one ae 7.13 20.39 2,506.92 ‘ . a a 
23.37 - = 13.87 1.04 1,856.97 Kind of Oil SC-3 Furnished by Texas Company (Port Neches) 


) 1,682 mi. new oiling, 2,618 mi. reconditioned. 
) 7,793 mi. new oiling, 10,072 mi. reconditioned. 
) Reconditioned and new oil. a 
) 4.7 mi. new oiling, 0.5 mi. reconditioned. 
) 18,200 sq. yds. we 
*) 1,545 mi. new oiling, 0.9 mi. reconditioning, 1.00 gal. per 
sq. yd. on new and 0.366 on reconditioning. 

(‘) 2.8 mi. new oiling, 7.2 mi. seal coat. 

(*) 9,700 sq. yds. in 0.6 mi. 

(°) Seal coat job only. 
graders spread sand over this application. The sand 
blots up the bitumen and a very smooth driving sur- 
lace results. 


Outfit 


Each of the seven districts has a complete outfit. The 
one working just north of Denver consisted of the fol- 


Total gals. of oil used 155,339 @ $.06783 per Gal. Total $10,537.60 
Gallons of Oil per Sq. Yd. 1.26 

Equipment Rental $862.35 Overhead, Including Overhaul $179.92 
Repairs, Small Tools $1,082.92 

Gas, Kerosene, Lubricating Oil, Grease, etc. $1,225.25 





COSTS 
Cost 
Total Per 
Costs Mile 
8 SOS $10,537.60 $1,003.58 
2. Cost of all labor for Preparation, Oil- 
TE ee EE 2,099.31 199.93 
3. Cost of Small Tools, Equipment Rent, 
Operation and Repairs, Less Labor 
3 EE Ue a 3,211.35 305.84 
A Ta sein sccecatcensinihiliaad —— 
5. Cost of Overhead, Including Overhaul 179.92 17.14 
6. Cost of Adding Gravell........................... 5,535.39 527.18 
(ae. Fe eee 



















8. Cost of Stockpiles 

PR ees —_——— 
Rs i ilcrnttensccassiichionsens —_—_—— 

SS ——_—- 

rf) i ge ——__- 841.16 80.11 
9. Seal Coating 

18875 Gals. RC-4 Oil @ 




















PRESSES SaaS CCR ERE $1,486.12 

—— Tons cover coat............ 883.81 

Department Equipment........ 

f\ @: “fe ee 316.50 2,686.43 255.85 
Re £4 ee nee 
ae Ee Be een —. 
12. Cost of Coal or Distillate........................ 193.30 18.41 
ae Fy * eee 87.65 8.35 
a ie Seen $25,372.11 $2,416.39 


It will be noted that no entry is made for cost of blades. This 
cost runs about $10.00 per mile and is probably included in Item 3. 
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Disregard of Signs Is Accident Cause 


Several weeks ago the Indiana Highway Commission 
established a Bureau of Traffic to study traffic problems 
on the state highway system and promote greater motor- 
ing safety. A recent survey by the Bureau shows that 
at one intersection where there have been several accidents 
and deaths, less than half of the drivers came to a com- 
plete stop before entering the intersection. More than 50 
percent of the drivers disregarded or only partially obeyed 
the “Stop” sign placed some distance back from the 
intersection. 

Some of the drivers who did not bring their vehicles 
to a full stop, entered the intersection at low speeds and 
could have stopped in case of an emergency but 10 percent 
of the traffic entered the intersection with no regard for 
the stop sign and at too fast a speed to have stopped 
in any emergency. It is this class of drivers, disregarding 
caution and stop signs along the highways, that is respon- 
sible for a majority of the accidents reported almost 
daily, the Bureau of Traffic survey discloses. 

Accidents occur most frequently at places on the high- 


Loading Shuttle Truck and Trailers at Car Siding at East Lake, Colorado. 
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ways where the danger is not readily apparent and it is 
at such places that the caution and warning signs erected 
by the highway commission are most valuable. There 
are comparatively few accidents at points where the 
danger is obvious to the driver without the presence of 


warning signs. 

In addition to its study of accidents on the state high- 
way system, the Bureau of Traffic is engaged in a survey 
of the hazards created by parked vehicles close to inter- 
sections and other places along the highways. In some 
cases vehicles parked just off the traveled part of the 
highways have obstructed the vision of other traffic, 
creating an unnecessary hazard. 

Where such practices have been reported, investigations 
are being made and the Bureau of Traffic is recommend- 
ing the establishment of ““No Parking” zones near inter- 
sections and other dangerous places. 
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Skyline Drive Nears Completion 


Construction now in progress on 21 miles of road on the 
Skyline Drive just south of Swift Run Gap, Virginia, 
leaves only 9 miles of this scenic route to be put under 
contract. Plans for this last section, just to the north of 
Jarman’s Gap, have been completed by the U. S. Bureau 
of Public Roads which is directing the work for the 
National Park Service. 

The Drive—from its northern end at Front Royal, to 
Jarman’s Gap—is 96 miles long. The section already 
completed from Front Royal to Swift Run Gap has at- 
tracted thousands of tourists from all parts of the East. 

The Skyline Drive is being extended to the Great 
Smoky Mountains National Park in North Carolina and 
Tennessee by the Blue Ridge Parkway, 460 miles in 
length. 

Thirty miles of this parkway have been graded and 
surfaced with crushed stone but are not yet open to the 
public. Construction is in progress on an additional 104 
miles on other sections of the parkway. 
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Tar Soil Stabilization in 
South Carolina. Unstabilized 
Section in Background. 


SOIL STABILIZATION WITH TAR 


IG into any road and you will find soil. It may 
1D, be on the surface as in the earth road or far un- 

derneath where a concrete, macadam or gravel 
foundation has been built. In any case, it is the soil 
which must support the weight of the traffic. Founda- 
tions assist the soil in this job by spreading the weight 
over a large area and reducing the unit pressure on the 
soil. Most of our highway construction has been along 
that line. Only a few attempts have been made until 
recently, to increase the supporting power of the soil 
itself. Many of the modern stabilization projects have 
had as their object the improvement of the gravel 
foundation rather than the soil itself. 

Tars have been used in the stabilization of gravel 
and sand roads for a number of years. Tar gravel sur- 
face treatments, which date back to 1912, are a type of 
stabilization where the tar is permitted to penetrate into 
the gravel surface. The mulch treatment of gravel and 


Scarifying Soil. 


BY GEO. E. MARTIN 
Consulting Engineer, The Barrett Co., New York, N.Y. 


sand roads introduced the mixed-in-place process about 
1920, and the tar was mixed with the existing ag- 
gregate on the road as a binding and water-proofing 
agent. The use of tars for improving natural soils is 
the next logical step. 


Natural Soil.—The soil as found in the road will vary 
in bearing power with its composition and moisture con- 
tent. In composition it may vary from almost pure 
clay to practically all sand. In general, clay soils are 
most stable when dry and sands have the best bearing 
power when wet or damp. Wet clay soil is unstable and 
dry sand has little supporting value unless confined. 
It is, of course, impossible to control moisture content 
in a road. If, however, something can be added to 
the soil which will modify the clay and make it resistant 
to water action, the heavy clay soils can be stabilized 
and their bearing power increased. Tar does have this 
effect and can also be used as the binding agent for 
sands. 


Tar For Stabilization.—Tar itself is not affected by 
water even though exposed to its action continuously 
for long periods of time. The stabilizing action of the 
tar is not confined to a short period of time following 
the application of the tar, but may be considered to be 
practically permanent. Tar is easily mixed with finely 
divided material and may also be readily mixed with 
damp or wet soil. The clay particles are coated with 
the tar film and thus made water resisting, although 
still retaining their binding properties. The tar itself, 
being heavier than water, is not easily displaced by 
the action of water. 


Soil Mortar.—The soil material passing a No. 10 sieve 
is combined with the tar to form a soil mortar. Where 
clay is present the active binding agent will be the 
material passing a No. 200 sieve. The amount and 
character of this material will determine the type and 
amount of tar necessary for stabilization. The exact 
answer for any particular project is determined by a 
laboratory investigation of the soil. A heavy clay soil 
will require a comparatively large amount of tar for 








Blading Soil in Windrow. 


stabilization and it may be more economical to add 
sand to the soil and thus reduce the amount of tar 
needed. On the other hand, some sands may require 
considerable tar for stabilization and the work may be 
cheapened and improved by the addition of clay. The 
mixture of soil, tar and added sand or clay will form 
the soil mortar. 

Type of Tar.—The best type or consistency of tar 
to use will depend upon the amount of natural clay 
binder present in the soil. Very heavy clay soils are 
more easily mixed with light tars. Here also the clay 
is the binder and tar is only needed to modify the clay 
and make it water resisting. Light tars ranging in 
Engler specific viscosity at 40° C. from 5 to 35 are 
commonly used. As the soils become more sandy, more 
binding properties are required of the tar and heavier 
tars are used. Medium tars ranging in Engler specific 
viscosity at 50° C. from 17 to 40 are utilized. Tars in 
the upper portion of this range are also used with 
sand where the tar is almost the sole binding medium. 





Applying Tar. 
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Even hot surface treatment tars with a float test at 
32° C. of 50 to 80 seconds are used in sections where 
high air temperatures prevail. 

The choice of the tar consistency, therefor, depends 
largely upon the amount of material passing a No. 200 
sieve in the soil mortar. There is considerable leeway 
in this choice since experience has shown that, with 
the same soil, satisfactory results will be obtained with 
tars which vary somewhat in consistency. Exact tar 
consistency is evidently not an important factor. 


Amount of Tar.—The amount of tar needed will de- 
pend upon the character and amount of material passing 
the No. 200 sieve. A heavy clay soil, containing al- 
most no sand, may require as much as 15 percent of 
tar by weight to coat the clay particles. A sand con- 
taining almost no clay may also require up to 8 percent 
of tar to satisfactorily bind the sand particles together. 
A mixture of sand and clay may require a much lower 
percentage of tar. In the light of present knowledg 
it looks like efficient stabilization can be done with 
two percent or less of tar. For a 4 in. depth, 2 percent 
would be about a gallon of tar per square yard. 





FRENTE LOTR 





Mixing Tar and Soil. 


Soil Concrete.—The soil mortar can be used as a 
foundation without the addition of aggregate. How- 
ever, the use of aggregate retained on the No. 10 sieve 
may materially reduce the cost of the project. Added 
aggregate will, of course, reduce the amount of soil 
mortar per square yard. However, there must be suf- 
ficient soil mortar present to entirely fill the voids in 
the coarse aggregate. Additional or excess soil mortar 
will do no harm, although it may make the project 
more costly than necessary. 

The following example illustrates how the soil con- 
crete is designed. The soil on this project, as obtained 
from the road, showed the following gradation: 
a BR Er eee ena eaeeeT: 100 percent 
a. 6 eer 80 percent 
The material above the No. 10 sieve is the coarse ag- 
gregate and that passing is the fine aggregate for the 
soil mortar. Of this material passing the No. 10 sieve, 
20 percent passed the No. 200 sieve. A laboratory in- 
vestigation showed that 2 percent of tar with an Engler 
specific viscosity at 40° C. of 22 to 25 would be needed 
for stabilization. The fine aggregate weighs 125 Ibs. 
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Tar in Place on Road. 


per cubic foot, so a 4 in. depth would weigh 375 lbs. 
per square yard. Two percent of tar would be 7.5 Ibs., 
or about 0.8 gal. per square yard. However, only 80 
percent of the soil is soil mortar so that the tar re- 
quired per square yard would be 0.64 gal. However, 
road mixing is not as efficient as laboratory mixing and 
a slight excess should be provided and the amount to 
be used is set at 0.75 gal. per square yard. 


Optimum Moisture Content.—For each soil there is 
but one moisture content at which the maximum density 
is produced by a specific degree of compacting. This 
moisture content is called the optimum moisture con- 
tent. Sufficient tar will not be used in most cases to 
produce this result and water must be added. The 
amount needed will vary with the soil type. In the ex- 
ample cited above the optimum moisture content for 


Spreading Tar-Soil Mixture. 
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the fine aggregate was 10 percent which would require 
about 3.5 gals. of water per square yard, allowing for 
the effect of the tar and for the coarse aggregate. The 
road should contain this moisture content at the time 
of compaction. 

Having designed the soil concrete we may now pro- 
ceed to manufacture it on the road. 


Preliminary Preparation.—Drainage is an essential 
element in the production of a satisfactory stabilized 
base. The necessary drainage structures should be 
installed to insure a thoroughly drained sub-base. 

The area to be stabilized should be scarified to suf- 
ficient depth to furnish stabilized material of the desired 
thickness after compaction. The material on the road 
should be mixed with a disc harrow or similar machine 
to break any lumps of clay and distribute them through- 
out the mass. If additional aggregate is to be placed 
on the road it may be added at this time. 

A heavy clay soil, requiring a high percentage of 
tar, will not need much water. Best practice seems to 
be to mix the tar and the soil and add the small amount 
of water just prior to compaction. Sand will not re- 
quire any water in most cases, and the soil mortar can 
be satisfactorily compacted after the tar has been ap- 


Tamping With Sheep’s Foot Roller. 


plied and mixed. Intermediate soils may have the 
necessary water to produce the optimum moisture con- 
tent applied to the soil before the tar is applied. This 
will aid in obtaining a more thorough mixture of the 
tar and soils of this type. 

If there is sufficient width the soil should be bladed 
into a windrow on each side of the road. On narrow 
roads it may be necessary to windrow the material on 
one side of the road, and do one side at a time. 


Applying the Tar.—Mixing will be facilitated by 
applying the tar to successive layers of prepared soil. 
The soil is spread over the sub-grade in a layer from 1 
to 2 in. in depth, and the tar applied on the top of 
the layer. Additional soil is then bladed over the tar 
and an additional application of tar made on the top 
of this layer. The operation is repeated until all of the 
soil and the required amount of tar are on the roadway. 


Mixing.—Mixing the tar and soil may be accom- 
plished by means of harrows or other road mixing ma- 
chines. Various machines have been designed for this 





















Final Rolling. 


purpose, and as thorough a mixture as possible of the 
tar and soil should be obtained. Probably no mixing 
apparatus will entirely coat the clay particles with tar 
but the natural wetting properties of the tar will pro- 
duce this result in time. The mixing operation places 
the tar and soil particles close together so that nature 
may finish the job. 


Consolidating.—In order to obtain the best results 
the soil concrete must be thoroughly consolidated. 
Finely divided soils which do not contain sufficient 
granular material to provide for mechanical inter- 
locking should be consolidated from the bottom up. 
The ordinary flat wheel roller will form a consolidated 
crust on the top and the material underneath will still 
be loose. A sheep’s foot roller will do a good job 
and perhaps some form of tamping machine would be 
even better. Traffic, if sufficiently heavy, can be used 
for consolidation. An efficient machine consists of a 
frame with several truck wheels, mounted side-by-side 
on the front axle and truck wheels mounted on the rear 
axle staggered so that they travel in the space between 
the wheels on the front axle. This machine can be 
loaded to any desired weight, and pulled by a tractor. 

After the road is compacted in this manner it should 
be shaped with a blade grader and finished with a flat 
wheel roller. 

This completes the stabilized foundation and the road 
may be opened to traffic. 


Traffic Resisting Surface.—Stabilization will produce 
foundations satisfactory for supporting the weight of 
traffic but usually these foundations must have some 
sort of top to resist the abrasive action of traffic and 
form a waterproof surface. This top may be placed 
immediately or the road may be subjected to traffic 
for a short time before the top is built. 

The first step in the construction of the top will be 
the application of a prime coat of light tar at the rate 
of approximately 4% gal. per square yard. This prime 
coat is permitted to penetrate into the road surface, and 
usually will not be covered with aggregate. The next 






step may be a surface treatment with hot tar or the con- 
struction of a mulch or re-tread surface. 


Results.—The construction of a stabilized base will 
result in the relative improvement of the road. It may 
not entirely solve the problem since even the stabilized 
base may not be strong enough to carry the traffic over 
the entire road length. However, additional strength 
can always be added by increasing the depth of the top 
and the material used in the base is not lost. 
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What Would Joliet Have Said? 


Louis Joliet was a man who met the needs of his time 
and environment, and we may safely believe would have 
given a hearty “Oke” (or should it be “Trés bien’’?) 
had he been among the American Steel and Wire Com- 
pany’s two hundred guests at the June 23 opening of 
its twin rod mills in the city bearing his name. For men 
who achieve have a common spirit, whether exploring 
rivers in the seventeenth century or developing industries 
in the twentieth ; and in that spirit, old Joliet and today’s 
mill builders could meet understandingly. 

The new rod mill, costing about $3,000,000 (the majo: 
part of a $5,000,000 development including improve- 
ments in the company’s billet and wire mills) is devoted 
exclusively to the production of rods to be used in the 
manufacture of wire. Steel for the purpose is received 
in the form of 2 5/16 in. square billets 30 ft. long. After 
heating, it passes through a set of 19 rolls to the reels 
where it is wound into coils for shipment to the wire 
mills. The bulk of the product is a rod of 0.207 in 
diameter. This comes off the final pass at a speed of 
3,428 ft. per minute, or approximately 40 miles an hour, 
as compared to 1,500 ft. per minute in the old Joliet mills. 

Such speed is made possible by the use of anti-friction 
bearings throughout the plant; and by practically elimin- 
ating temperature drop in the rod during rolling gives 
a precision and uniformity of product exceeding any 
previous. 

The company’s hospitality was in keeping with its mill 
standards. A special train took the Chicago guests to 
Joliet, where they were received and entertained at 
luncheon by the Joliet Association of Commerce. Then 
home town folks and visitors went to the plant, where 
they were given a complete view and explanation of 
operations. On the return to Chicago there was further 
entertainment and dinner at the Union League Club. 


Messers C. F. Blackmer, President, C. F. Hood, Ex- 
ecutive Vice President, and other officials represented the 
American Steel and Wire Company, as hosts. 


v 


Timber Used in Divided Highway 


Plans of the State Division of Highways of California 
for 90 miles of 4-lane highway, supplementing 55 miles 
already in use, utilize structural redwood in various lo- 
calities in providing a divided highway. 

Designed for immediate construction on the difficult 
Altamont Pass, between Oakland and Stockton on U.S. 
No. 50, will be 12 miles of 4-lane highway, using a 4 it. 
island with redwood curbs. Redwood was also used in 
the curbing on the new Cuesta Grade alignment in San 
Luis Obispo county on Highway No. 101 and on the 
divided highway approaches in Alameda county to the 
San Francisco-Oakland Bay Bridge. 
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MANUFACTURE AND USE OF 
PORTLAND CEMENT 


Part I!|—Recent Trends in Manufacture, Testing and Specification Writing 


portland cement is made from two materials; one 

supplies lime (CeO) and the other clay or shale 
Al:Os.SiO: being the main constituent. These raw 
materials are pulverized to a fine degree, mixed in proper 
proportions, burned to incipient fusion, and then ground 
to a very fine degree. In the burning process four major 
compounds appear to be formed: tricalcium silicate, di- 
calcium silicate, tricalcium aluminate, and tetracalcium 
aluminoferrite. The first two are the important ones for 
the development of strength, the tricalcium silicate hy- 
drating rapidly and the dicalcium silicate more slowly. 
When water is mixed with the cement a calcium silicate 
gel is formed which hardens with age and thus binds the 
mass of aggregate together. In this article will be pre- 
sented recent trends in manufacture, testing and speci- 
fication writing. 


|: the two previous articles it was pointed out that 


Fineness of Grinding 


Portland cements are ground to a relatively fine de- 
gree. In the early specifications (until 1917) not more 
than 8 per cent could be retained on the No. 100 sieve and 
not more than 25 per cent on the No. 200 sieve. Since 1917 
the only requirement has been that not more than 22 per 
cent be retained on the No. 200 sieve. The No. 200 sieve 
is one having 200 openings per linear inch or 40,000 per 
square inch, the wires being included in the dimensions 
given. 

The trend has been for the manufacturers to grind the 
cements finer and finer until in some cases practically all 
the cement will go through the No. 200 sieve. Studies 
have indicated that the cement is a graded material, the 
same as the aggregate, and that specifying merely a top 
size, or that the particle size accumulation curve should 
pass between certain limits for the No. 200 sieve, is not 
entirely satisfactory. No one, for instance, would think 
of making the only requirement for sand that 95 to 100 
per cent should pass the No. 4 sieve. So it has been rea- 
soned that that practice should not be followed for port- 
land cement. 

Since portland cement is practically all finer than the 
openings of the No. 200 sieve, and that is about as fine 
as it is practical to make sieves, other means must be 
used to arrive at particle sizes. Tiny spherical particles 
of any material fall at a uniform velocity through a liquid 
according to the diameter of the particle. Practical use 
of this idea is made in the Wagner turbidimeter’ which 
is coming into general use now to control the fineness of 
grinding. 


Turbidimeter Test 


_In the turbidimeter test,” a small sample of cement is 
dispersed in a liquid such as kerosene, which does not 
react with the cement. As soon as agitation stops the 
cement begins to settle, the suspension at the bottom be- 
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DIAMETER OF PARTICLES-MICRONS 


Fig. 1.—Particle Size Accumulation Curves for a Number of 
Portland Cements.* 


coming more dense while that at the top is becoming less 
dense. A beam of light is passed through the suspension 
at some depth below the surface at various intervals of 
time, and the resistance of the suspension to the pas- 
sage of the light is a measure of the density of the sus- 
pension. The denser the suspension at any reading, the 
higher is the percentage of fine particles, because they 
would have settled out sooner had the particles been 
larger. By proper correlation between the resistance of 
the suspension to the passage of the light, the percentages 
of particles smaller than certain diameters can be com- 
puted. 


Specific Surface Value 


Instead of specifying certain limits for a number of 
different diameters as is done in the case of aggregates, 
a function, known as specific surface, has been worked 
out. The area of the surface of the particles in one gram 
of cement is calculated assuming the particles are spheres. 
The area is given in square centimeters. Since the finer 
particles contribute a greater surface area per unit of 
weight, the higher specific surface values indicate finer 
cements. Specific surface values of most cements today 
lie between 1500 and 2000 sq. cm./g. In the English 
system, these values would be 68,900 sq. ft. and 91,900 
sq. ft. per sack of 94 Ib. 

In Fig. 1 is plotted some particle size accumulation 
curves for cements having various values of specific sur- 
face.” These curves are similar to the sieve analysis 
curves for aggregates, which are familiar to all engineers. 
One microm is 0.001 mm. or 0.00003937 in. It is much 
easier to use this unit than decimals of either inches or 
millimeters. In the case of all the cements shown in Fig. 
1, 90 per cent pass the No. 200 sieve, yet there is a wide 
difference in the range of values for the smaller sizes. 
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In the 1936 revision of the A. S. T. M. specification 
for high-early-strength-cement, the sieving requirement 
was omitted and the new specific surface function substi- 
tuted. The minimum specific surface value must be 1900 
sq. cm./g.* The new government specifications (see 
Table III) give the newer function and it appears as only 
a matter of time until the A.S.T.M. will include specific 
surface as a requirement for the standard grade of ce- 
ment. 

It has long been realized that increasing the fineness 
of grinding of cement will improve the strength develop- 
ing characteristics,” especially at the early ages. Since 
it is the hydrated calcium silicates that are the strength 
giving compounds, it is logical to assume that these com- 
pounds can become hydrated more rapidly if they are 
ground finer. Manufacturers are, therefore, grinding 
their cements finer in order to secure greater early 
strengths, something which seems to be demanded by the 
construction industry. 

It should be borne in mind in comparing several ce- 
ments that degree of fineness of grinding is no exact 
measure of the amount of early strength to be developed. 
For any given mixture of raw materials the finer the 
grinding, the greater will be the strength of the mortar 
or concrete in which it is used. 


Effect on Strength 


A study of test results from preliminary investigation 
in connection with the Passamaquoddy project* indicate 
that the 28-day mortar compression strengths increase 
with higher values of specific surface for cements of rel- 
atively the same compound composition. The cements 
compared had the following range of composition: 


tricalcium silicate..........................+- 48-53 per cent 
dicalcium silicate.................. sesecseeeeeQ-29 per cent 
tricalcium aluminate.......................4.6-9.3 per cent 


tetracalcium aluminoferrite......... .8.5-15.2 per cent 
Strengths secured were: 


Specific surface 28-day Compression 


sq. cm./g. strength p.s.i. 
1460 2655 
1550 3405 
1650 3475 
1790 3915 
1810 4325 
1890 4485 
1980 5467 
2020 6085 
Strength 


There has been a gradual improvement in the strength 
developing ability of cements over a long period of time. 
There has always been a tensile strength requirement in 
the A.S.T.M. specifications for portland cement. In this 
test the cement is mixed with standard Ottawa sand (pure 
quartz sand sieved to pass No. 20 sieve and be caught on 
the No. 30 sieve), 1 part cement to 3 parts sand. This 
mortar is packed into briquet molds. The briquets are 
tested at 7 and 28 days. Changes in the minimum 
A.S.T.M. requirements are given in Table I. 


Taste I.—TABULATION oF Minimum A.S.T.M. TENSILE 
STRENGTH REQUIREMENTS FoR PorTLAND CEMENT 
Year 
of Tensile Strength, 1:3 S.0.S. Mortar 
Adoption 7 days 28 days 
1904* 150-200 200-300 
1909 200 275 
1916 200 300 
1926 225 325 
1930 275 350 


*Purchaser to set his own minimum value which was to be 
within the limits given above. 
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The increase in requirements has generally followed, 
rather than preceded, the necessary improvement in the 
cement by the manufacturer. 


Proposed Strength Test 

A compressive strength test for use in controlling the 
quality of portland cement has been under consideration 
for some time. In 1916 a tentative method of test* was 
proposed using the same mortar as in the tensile-strength 
test, in a 2-x4-in. cylindrical specimen. Minimum strength 
values set were 1200 p.s.i. at 7 days and 2000 p.s.i. at 28 
days. This test was never added to the standard specifi- 
cations and was finally withdrawn in 1932." 

In 1934 the A.S.T.M. adopted a new tentative method 
of making a compressive strength test on portland ce- 
ment.” In this procedure the test specimen is a 2-in. 
cube. The mortar is made 1 part of cement, 2.77 parts 
of graded Ottawa sand, and 0.53 part of water, all on 
a weight basis. 

The compressive strength requirement has not been 
written into the A.S.T.M. specification for standard port- 
land cement (this is being written prior to the 1937 meet- 
ing) but in 1936 the use of either the tensile or compres- 
sive strength requirement was optional with the purchaser. 
Minimum compressive strengths specified are 1300 p.s.i. 
at 1 day and 3000 p.s.i. at 3 days.° 


New Water-Cement Ratio—Strength Curve 


Abrams, in 1918, published*® the well-known curve 
showing the relationship between water-cement ratio and 


compressive strength, the formula being S= = 





in which 
S=compressive strength, p.s.i. 
X=—water-cement ratio 
Tests made by the writer at the University of Illinois 
during the period 1934 to 1936 indicate that a safe for- 
14000 
r 
The two curves are shown in Fig. 2 and the data on 
which the new curve is based are shown in Table II. The 
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WATER CEMENT RATIO-X 


Fig. 2—Relation between Water-Cement Ratio and Compressive 
Strength, Showing the Original Curve (lower) Published by 
Abrams’ and the New One Suggested by the Writer.” 
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TaBLtE II.—Data CONCERNING PRESENT Day RELATIONSHIP 
BETWEEN WATER-CEMENT RATIO AND COMPRESSIVE STRENGTH 


Standard portland cements used in all tests. 

Tests made on 6 in. x 12 in. cylinders. 

Cylinders remained in the molds in laboratory air approximately 
24 hours, after which they were placed in a moist room at 
approximately 70°F. Tests were made at 28 days and immediately 
following removal from moist room. - 


Water-cement Strength Number of 
ratio p.s.1. Cylinders 
0.56 6380 3 
0.58 6240 21 
0.59 6230 3 
0.66 5950 21 
0.67 5740 3 
0.724 5090 3 
0.79 5450 6 
0.80 5190 27 
0.90 4525 180 
0.91 4190 21 
0.94 3860 3 
1.00 3960 33 
1.1 3680 33 
1.2 3100 33 
1.22 2580 3 
1.25 2650 18 
1.40 1910* 15 
1.60 1630** 30 


*All very wet batches which might well be classed as un- 
workable. 

**Concrete for this water-cement ratio was very lean (1:4:8) 
and as a result the strengths varied a great deal. All values 
available were averaged in this case. 


variable number of cylinders used in computing the av- 
erages is due to the fact that they were made in varying 
numbers. In figuring average values, any value not 
within 10 per cent of the average was eliminated. 

A comparison of the two curves of Fig. 2 indicate that 
standard cements of today produce concrete that is about 
75 per cent stronger at 28 days than did the cement of 
the period 1915-18. 

It should be borne in mind that the strength on which 
the new curve is based were secured in the laboratory 
under controlled conditions, and even though all the 
points considered in establishing the curve are on or above 
the curve, it is possible for conditions on the job to be 
such as to produce lower strengths. 


Classifications of Cement 

The American Society for Testing Materials has speci- 
fications for three different classes of cement: (1) stand- 
ard portland cement ;" (2) high-early-strength portland 
cement ;* and (3) natural cement.” The United States 
government recently issued specifications for four types 
of cement:* (1) standard portland; (2) high-early- 
strength portland; (3) moderate heat; and (4) sulphate 
resisting. A low-heat cement was used in the construc- 
tion of Boulder Dam, but its use has not been required in 
other dams built by the Bureau of Reclamation, nor in 
those built by the Tenessee Valley Authority. A low- 
heat cement was at first included in the group of cements 
for which specifications were prepared recently by the 
United States government, but was finally omitted.” 
Research is being carried on concerning the possibili- 
ties of puzzolanic-portland cements, but to date the use 
of such cements has been very limited. A summary of 
the requirements of the new federal specifications is given 
in Table IIT. 

Standard Portland Cement—Our discussion has been 
largely concerning the standard portland cements. Fed- 
eral requirements are given in Table III and the A.S.T.M. 
requirements in Table IV. 

High-Early-Strength Portland Cement—This is 
merely a cement which has been manufactured to meet 
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certain strength development characteristics. Normally 
this is done by: (1) finer grinding, (2) higher tricalcium 
silicate content, and (3) more careful control of the raw 
materials. Table 4 gives the A.S.T.M. requirements and 
Table 3 the new federal values. 


Moderate Heat Cement—lIn order to secure the early 
strengths demanded of the two preceding cements, the 
reaction of the calcium silicate compounds must be rapid 
and with all rapid reactions there is a quick release of heat. 
In certain types of construction there is a large mass of 
concrete with little opportunity for the rapid dissipation 
of this heat, a factor which may be undesirable. In order 
to keep down the amount of heat developed, the amount 
of dicalcium silicate is increased somewhat and the 
amounts of the tricalcium silicate and the tricalcium 
aluminate decreased. The latter compound is especially 
high in the development of heat during the first day. The 
new federal requirements for this type of cement are 
given in Table III. 


Sulphate Resisting—Cements to be used in concrete 
subjected to sea water or the alkali waters of western 
United States need to be speciaily resistant to the action 
of these salts. The effect of these salts can be mini- 
mized by making a very dense concrete which will limit 
to a very large extent the movement of water within the 
concrete. Tests indicate that the percentage of tricalcium 


Taste II].—SumMary New CEMENT SPECIFICATIONS 
Unitep STATES GOVERNMENT” 
Standard High 
Portland Early Moderate Sulphate 
Cement Strength Heat Resisting 


Loss on Ignition, %.................... 3.0 3.0 3.0 3.0 
Insoluble Residue, max. %.......... 0.75 0.75 0.75 0.75 
| << §_§§ eee 2.50 2.0 1.75 
I SN, Si nniisciesitnnitcicicnnsininanic 5.0 5.0 5.0 4.0 
Po A “eee a 7.5 6.0 4.0 
a, eee 6.0 6.0 6.0 4.0 
Tricalcium aluminate, max. %....15.0 15.0 8.0 5.0 
Silica, SiOQs, min. %.................... — — 21.0 24.0 
Ratio AlsOs-+ FeeQOs.................-.. — — 0.7-2.0 0.7-2.0 
1500 1900 1800 1800 
Fineness, sq. cm./g. min, min. min, min. 
1:3 1 day — 275 — — 
<A S. 3 days 175 375 125 -— 
Mortar Tensile 7 days 275 425 250 175 
Strengths 28 days 350 — 325 300 
Heat of “on 7 days — — 70 
tion Cal./g. 28 days -- — 80 — 
£2.79 oe 1 day — 1250 —- - 
sand mortar| 3 days 900 2500 750 — 
strengthsincom-{ 7 days 1800 3500 1500 1000 
pression, p.s.i. } 28 days 3000 — 2500 2200 


TasLe [V.—A.S.T.M. REQUIREMENTS FOR STANDARD AND 
Hi1GH-EArRLY-STRENGTH PorTLAND CEMENTS 


Early- 
High- 
Standard Strength 
Loss on ignition, per cent maximum........................ 4.00 4.00 
Insoluble residue, mT -sianadaelgakiaanenaa 0.85 0.85 
Sulfuric anhydride, “ sda sciiedatadacs a 2.50 
Magnesia (MgO), “ ipiibdileitdetsaesieileice 5.00 
Fineness, per cent retained on No. 200 
I IN clecieictrcensensiceeciiiisetcsnsbadsoiabeciuaise 
Fineness, specific surface, sq. cm./g, minimum.... 1900 
SRO, UE TEE Dianne es sound sound 
) Initial Gillmore 1 1 
Time of setting, hours } Vicot 3/4 3/4 
|} Final Gillmore 10 10 
Vicot 10 10 
| 1 day 275 275 
Tensile strengths, 3 days 375 4 
pounds | 7 days 275 
28 days 350 
Compressive strengths, } 1 day 1300 1 
p.s.i. 3 days 3000 J 
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aluminate must be kept low.*, “ The new federal specifi- 
cations limit the percentage to five, while the tentative 
specifications on the Quoddy project gave eight per cent 
as the upper limit. 








Puzzolanic Portlands 

Puzzolan is a term applied to a siliceous material which 
in itself has no cementing value, but which, when mixed 
with lime exhibits cementitious properties. Since there 
is a small amount of uncombined lime in cement and some 
more is produced during the hydrating of the calcium 
silicates, it is felt that there is an advantage in the addi- 
tion of a small amount of siliceous material which may 
combine with this lime to form more calcium silicates, 
which in turn can be transformed into the gel that holds 
the mass together.“ 

Portland-puzzolan cement was used in the construction 
of Bonneville Dam; Clark and Brown report as follows 
concerning its use.” 

“Portland-puzzolan cement as used at Bonneville has given 
highly satisfactory results. It seems safe to say that it deserves 
an increasingly important place among special cements and when 
used in carefully designed mixes the resulting concrete may be 
said to have the following advantageous properties: 

1. Improved workability. ; 

2. Freedom from segregation and water gain. — 

3. High factor of impermeability as compared with low heat 
portland cement. 

4. In comparison with modified portland cement a greater 
percentage of total heat of hydration is developed at early ages 
and less total heat of hydration. — 

5. Relatively high early tensile and compressive strength 
coupled with high early and continued plastic properties. 

6. Long continued gain in strength.” 


Natural Cement—‘Natural cement” according to the 
A.S.T.M. definition,” “is the finely pulverized product 
resulting from the calcination of an argillaceous limestone 
at a temperature only sufficient to drive off the carbonic 
acid gas.” In the early days of cement production in this 
country most of it was natural cement but today the quan- 
tity is relatively small. Not much strength is developed, 
the A.S.T.M. requiring only 50 Ib. at 7 days and 125 Ib. 
at 28 days in the 1:3 standard Ottawa sand tensile test. 
Because of the small amount of strength developed it is 
little used in concrete. 


White Portland Cement—The gray color of portland 
cement is caused largely by the presence of iron oxide in 
the limestone and shale. Pure calcite limestone and white 
clay is found in Pennsylvania and two companies pro- 
duce a white portland cement from these materials. Iron 
oxide normally is less than 6 per cent in gray portlands 
while in the white cement it is less than 0.5 per cent. 
Since the strength developing compounds do not involve 
iron as one of the chemical elements, white cement can 
be made to the same requirements as the gray cements. 
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Traffic Control Plan Based on 
Sight Distance Studies 


The first Michigan traffic control plan based on sight 
distance studies went into effect July 1 along US-112 in 
Lenawee County. The zoned area extends 10.3 miles 
through the Irish Hills section in Woodstock and Cam- 
bridge townships. 

A 45-mile-an-hour speed limit has been established in 
this area. Traffic is prohibited from crossing yellow lines 
at designated locations where sight distances are under 
700 ft. State police plan to patrol the area for violations 
with convictions calling for a $100 fine or ten days in 
jail or both. 

Parking is prohibited adjacent to the road shoulder 
as another feature. Guard rail is erected 10 to 15 ft. 
from the shoulder at a dozen locations in the vicinity of 
filling stations, restaurants, etc. No parking will be 
allowed between the guard rail and shoulder. Later fea- 
tures will involve the cutting away of banks to improve 
sight distances, short pavement relocations to eliminate 
sharp, reverse turns, and possibly traffic lights and night 
lighting. 

There are 24 curves along this route with sight dis- 
tances of 305 to 775 ft. indicating minimum and maxi- 
mum speeds of 31 and 55 miles for stopping within a 
safe distance. The speed limit of 45 miles an hour is 
actually two miles higher than the average safe-stopping 
speed. It was felt, however, that a 43-mile-an-hour limit 
would “unduly penalize traffic.” 


v 


Home Study Course in Reinforced Concrete 
Design 

A practical course, newly revised, to aid in imparting 
an essential knowledge of reinforced concrete design, is 
announced by the Extension Division of the University 
of Wisconsin, Madison, Wis. Prepared for home study, 
this course in “Principles of Reinforced Concrete” aims 
especially to meet the needs of men who either want a 
first acquaintance with the subject or who want to bring 
their present knowledge up to date. It is intended also 
for engineers who have studied the subject in college 
and who wish to review it now in the light of the newer 
regulations for reinforced concrete. 

The course is under the direction of Prof. H. E. Pul- 
ver, of the department of civil and structural engineering. 
Students enrolling in it are expected to have a good work- 
ing knowledge of algebra and trigonometry and of the 
essentials of structural theory. 
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Overdrive for Motor Trucks 
By FRANK M. HOUSE 


OW that passenger car overdrives are receiving so 
i N much attention from the public, truck operators 
of an inquiring turn of mind are asking whether overdrive 
offers anything of value in truck operation. Unfortunate- 
ly the answer is usually pre-conceived. The word over- 
drive betokens speed, and the natural impulse is to asso- 
ciate it with speed. Why not, since the word itself suggests 
the idea of speed? The truck operator knows that he can 
already exceed legal or safe speed even with a heavy 
load, so he turns a cold shoulder to the thought of any 
more speed. 

Having driven a passenger car equipped with over- 
drive, he realizes that while it reduces engine speed, it 
reduces pulling power too, and knowing what lugging an 
engine will do to it, he concludes that overdrive hasn’t 
much to offer. Perhaps he already has a truck with, say 
a five speed transmission, direct on fourth with overdrive 
on fifth. He has observed that this has much the same 
characteristics and used for about the same purpose as a 
passenger car overdrive, and this strengthens his con- 
clusion that overdrive isn’t much if any use in truck 
operation. Or, having that overdrive gear in his truck 
transmission, he may say, “I have overdrive already,” 
thinking that he is already fully equipped with all that 
overdrive has to give. 

While these usual misconceptions are wrong, they are 
quite natural. This is unfortunate, because certain kinds 
of overdrive really offer a marked advantage to the heavy 
duty truck operator. 

Roughly speaking, there are three different kinds of 
overdrive : the passenger car types, the truck transmission 
type, and the auxiliary transmission type. The overdrives 
in passenger cars and in truck transmissions are character- 
istically alike. They are one gear; a gear of higher ratio 
than high or direct, and their principal, if not only, use, 
is to cut down engine revolutions while the vehicle main- 
tains a high road speed. Being of a higher ratio than direct 
gear they have less pulling power than direct, hence they 
are not particularly useful when any pulling is involved. 
Their principal use is connected with speed. 

The third type of overdrive, which is that produced 
by the overdrive gears in an auxiliary transmission 
mounted behind the truck transmission, has an entirely 
different mechanical action. Instead of being only one 
gear, it is four different gears. It transmits a higher 
ratio, or overdrive, to each of the four forward truck 
transmission gears. Accordingly, we have an overdrive 
first, overdrive second, overdrive third, and an overdrive 
high. The first three of these, overdrive first, second, and 
third are all of lower ratio than direct or high, hence they 
rank better in pulling power than high gear. We can 
forget that they are labeled overdrive gears and consider 
them for what they really are—and that is, three pulling 
gears, used just like any other gear in the transmission. 

Their principal value lies in the fact that they split 
the spaces or steps between the regular first and second, 
second and third, and third and high gears in the truck 
transmission. To say it another way, they give us gears 
between high and third, third and second, and second and 
low. The advantage of this is quite obvious and will be 
readily apparent to the trucker who operates on a route 
fairly sprinkled with grades. Suppose the truck comes to 
a slight grade, or enters traffic or even encounters wind 
resistance so that it cannot continue to pull in high. Or- 
dinarily it drops back to third, even though third is lower 
than necessary, with a considerable reduction in road 
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speed and quite possibly a little engine racing on the 
part of the driver anxious to maintain as much road 
speed as possible. Suppose, however, instead of dropping 
back to third, he can drop back halfway—to overdrive 
third—a gear lower than high but higher than third. There 
is considerable to be said for this and its value is apparent. 

To put the value into figures we can take the speed 
of a typical truck. In high, its normal highway speed is 
46 miles per hour, in third it is only 27 miles per hour—a 
loss of 19 miles per hour. But with an auxiliarv trans- 
mission it would have a halfway between speed of 35 
miles per hour. In other words, it gains 8 miles per hour 
by using this type of overdrive gear. The figures for 
different trucks vary of course, but typical figures are 
about as follows: overdrive third is 8 miles an hour faster 
than third. Overdrive second 5 miles an hour faster than 
second, and overdrive first 3 miles faster than first. The 
operator on a scheduled run with perishable freight to 
deliver on time will appreciate what that means, especially 
if he has much grade on his route. And he need not be 
afraid of that destroyer of engines, “lugging.” These 
three overdrive gears are all lower than his regular high 
gear, so if his engine does a good job of pulling in high 
it will certainly pull even better in these overdrive gears. 
Engine power has nothing to do with it, if we consider 
high gear is the basis of comparison. 

The fourth overdrive gear, overdrive high, has the 
same characteristics as the passenger car and truck trans- 
mission overdrive. That is, it reduces engine speed while 
it maintains high road speed; or, it maintains engine 
speed while it increases road speed. Perhaps the best 
way to show this is by figures, so here are the figures 
typical of one make and model of truck: 


Engine RPM Truck Engine RPM 
in High Speed Overdrive High 
2420 RPM 35 MPH 1860 RPM 
2760 +“ 40 “ 2120 “ 
an * 45 “ 2390 “ 


If we are making 45 miles an hour in high gear the 
engine is running 3110 RPM, so we shift to overdrive 
high; the truck still makes 45 miles an hour, but the 
engine is running only 2390 RPM. We begin to save 
engine revolutions at the rate of 43,700 per hour. Quite 
a sizeable saving, and we get a smoother, quieter running, 
and perhaps a cooler engine and of course, we save some 
gas and oil. Or, the other way, we can use this overdrive 
high gear is, instead of loafing along at 35 miles an hour 
and turning the engine 2420 RPM to do it, we can shift 
over into overdrive high and breeze along at 45 miles 
an hour and run the engine at the same speed as before we 
shifted. To be exact, we can cut it a little; we only 
have to run it at 2390 RPM. Of course, this gear, being 
higher than the regular high, is not so good for pulling 
with a heavy load, so it comes into play principally when 
the truck is going home empty or proceeding light loaded. 
No matter when or how used, it’s a gas saver and it cuts 
down the wear on rings and pistons and has a good effect 
on the valves and the engine in general. 

Aside from these matters of time saving and economy 
for the truck operators, there is another consideration 
which is particularly timely, and that is the matter of 
safety. One of our friends was talking with the Director 
of Safety for the Interstate Commerce Commission. 
Assuming no responsibility for the correctness of his 
opinion, and only quoting his words, he said that the 
Commission’s investigations have revealed that the lack 
of speed of trucks on grades materially impedes other 
traffic and also contributes to accidents. 
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OBSERVATIONS BY THE Way 


@._ There is proportionately more 
bituminous paving in Denver than 
in any city l’ve visited. It’s mostly 
in good shape, too. 

ee 


@ There is a freedom of action 
characteristic of this western open 
country around Denver that doesn't 
exist inthe East. After all, the coun- 
try was settled only about Civil War 
time. A lingering spirit of the Old 
West still pervades the atmosphere. 


@ Colorado is getting a large mile- 
age of good bituminous mat coats 
each year. It seems to me that this 
work could be done by contract 
cheaper than by state forces. The 
state forces are fairly well organized 
but contract work usually has great- 


er push. 
* « 


q@._= In addition to the usual tests on 
fluid bituminous products, Colorado 
requires a low temeprature ductility 
test and the Oliensis spot test. They 
inspect the manufacture of road oils 
at the refinery, too. 

e e 


@ Contractor on the Federal Aid 
highway up Floyd Hill between Den- 


By A. PUDDLE JUMPER 


ver and Idaho Springs erects new 
spring held curved plate guard rail. 
This rail is made in Denver. 


@. There is no state law that requires 
the county commissioners to employ 
an engineer, and there is no associa- 
tion of county engineers in Texas. 
Only a few of the larger counties 
have what could be termed an engi- 
neer. In some of the counties the 
county surveyor does whatever nec- 
essary survey work is required in 
laying out new roads. Construction 
and maintenance is handled by the 
county commissioners, as a general 
rule, the construction being very 
limited. In these counties, major 
construction work is financed by 
bond issues and engineers are hired 
for the duration of construction work 
covered by the bond issue. It is also 
permissible, under the law, to create 
road improvement districts by two- 
thirds majority vote of land owners 
of that district. Engineers are usu- 
ally hired to carry out bond issue 
construction work. Commissioners’ 
court is responsible for all roads out- 
side of the limits of incorporated 
towns or cities. There is no Gov- 
ernmental Unit such as township, in 
Texas. Road construction work is 


usually done by contract. 











@ Hastings, Nebr., has a good idea 


for street signing. The accompany- 
ing picture shows a sign on the cor- 
ner of 2nd and Burlington Streets. 
Two signs are on each intersection of 


the town. 
e * 


@ On coming into Colorado, I was 
stopped at a Port of Entry. I asked 
Chief Engineer, Chas. D. Vail the 
why of the Courtesy Patrol, as they 
call it. He said it was to give mo- 
torists road information and to check 
gasoline bootlegging. Trucks are 
also stopped and required to pay a 
ton-mile tax, if foreign, on their load 
to their destination and return. They 
expect to increase the Courtesy Pa- 


trol shortly. 
ee 


@ What an English engineer thinks: 
“Except for a few miles in the vicinity 
of towns and in the neighbourhood of 
beauty spots, et¢., one often wonders 
where the pedestrians are for whom 
we have provided miles of footpath. 
The maintenance of these footpaths is 
a problem. Being so little used there 
is a tendency to trv to construct them 
as cheaply as possible. with the con- 
sequence that the maintenance costs 
are relatively high. It will probably 
be found that a more expensive con- 
struction will pay in the long run. In 
some counties it is difficult to prevent 
them being used as horse riding 
tracks."—F. C. Salmon, Area Sur- 
veyor, Leicestershire County Council. 


England. From Roads and Road 
Construction. 

° * 
@. Manchester Corporation High- 


ways Committee reports that owing to 
complaints it has been decided to re- 
move the iron pavement in Minshull 
Street, City (which was laid down as 
an experiment), and replace with 
granite cubes on a new concrete 
foundation—From Roads and Road 
Construction [England] 
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q At Raton, N.Mex., I saw the 
above pictured terraced underpass. 
This is the first one of this type I’ve 
seen. Work was done by the W.P.A. 
The underpass was a New Mexico 
State Highway Department grade 
separation project. The stepped walls 
are colored granite blocks mortared 
together. It is quite pleasing in ap- 
pearance. 
* ® 


@. Observed on Route 25 a sign near 
Port Huron, Mich.: “Roadside 
Table” and underneath a large spread- 
ing tree a nicely finished oak table 
with benches. The Michigan State 
Highway Department had a fine float 
in the Shriners’ Parade at Detroit the 
other evening—one of the captions 
reading “Michigan Leads in Road- 
side Parks,” which ties in with the 


above. 
ee 


@ Several years ago when I was a 
member of the Grading Committee of 
the American Road Builders’ Asso- 
ciation, I commented in open meeting 
on the advisability of making borings 
on a grading job and plotting a grad- 
ing classification profile. This is the 
first time I have known of the idea 
being used. I had nothing to do with 
this, however. Following is a letter 
regarding this engineering activity : 


COLORADO ASSOCIATION OF 
HIGHWAY CONTRACTORS, INC., 


300 Flat Iron Building 
Denver 


June 7, 1937 
Mr. C. D. Vail 
State Highway Engineer 
State Highway Department 
Denver, Cowrado 
Dear Mr. Vail: 

[ am instructed by the Executive Com- 
mittee of this Association to convey to you 
sincere appreciation. 

These thanks are extended because of the 
parity of competition afforded contractors 
In examining, preparatory to bid, PWA 
804 D, Project No. 351 D, between Stras- 
burg and Anton on SH No. 102. 

For years this Association has respect- 
fully requested prestakement of projects. 
This project was an exception to this rule 
in that it was uniformly staked and pre- 


sented to the contractors a complete vision 
of the work entailed. 

In addition thereto, the new boring ma- 
chine of the Department had been used to 
definitely determine, in every cut, the class 
of material which would be encountered. 

In reviewing the bids on this project, you 
will undoubtedly be impressed with the 
high degree of competition which the pre- 
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staking of the project and testing of ex- 
cavation made possible on the part of the 
contractors. 

Members of the Association share the 
belief that the entire cost of the boring 
machine was earned by the Highway De- 
partment on this one project. 

Very truly yours, 

COLORADO ASSOCIATION OF 

HIGHWAY CONTRACTORS 
By James B. Kenney, 
Secretary-Treasurer 

It has been estimated that this in- 
formation for contractors who bid on 
the job saved the state of Colorado 
about $50,000. 

*. _ 

q W. M. “Bill” Williams, recently 
appointed Public Relations Director 
of the Colorado State Highway De- 
partment believes that pictures tell a 
story stronger than words. His job 
is to give the department human 
characteristics and personalize it 
with the people of the state. More 
power to you, Bill. 


(Photo Courtesy U. S. Bureau of Public Roads) 


DIRT ROADS 
By Edwin Carlile Litsey 


They hold a charm the concrete highways lack, 
So homey-like, so leisurely they are; 
Winding beside low hills, and looping back 
To softly creep beside some pasture-bar. 


Dirt roads were made for buggy wheels, and boys 
To walk on barefoot, and for lines of geese, 
The choiring meadow larks above them poise, 
The cradling arms of twilight give them peace. 


Their dusty beds are written like a scroll 

Where Nature’s children passed and left a sign; 
With here and there a tiny water-hole 

Where yellow butterflies drift down to dine. 


Dusk comes to trail brown shadows through the air, 

The humble wayside weeds grow moist with dew; 
Couched in the road, his note a moaning prayer, 

The whip-poor-will now sings the whole night through. 


—“The Filled Cup” (The Standard Printing Company, Inc., Louisville, Kentucky) 












































































HIGHWAY SPOTLIGHT. 





ARIZONA IS TO HAVE A “MIR- 
ACLE MILE”’—AN ALMOST PER- 
FECT MILE-PIECE OF ROADWAY 
THAT WILL BE THE ONLY 
SAFETY - PLUS THOROUGHFARE 
IN THE WEST AND WILL PUT 
THE STATE IN THE NATIONAL 
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The Demand for Great Bridges 


What used to be a tedious all-day jour- 
ney is now a pleasant hour’s drive. The 
Golden Gate Bridge has been completed 
and opened to the public and San Fran- 
cisco is now within easy reach of the great 
productive northern valley that extends 
from the other side of San Francisco Bay 
to the Oregon line. The opening of the 
Golden Gate Bridge is the second great 
bridge achievement of a great metropolis. 
Not so long ago the splendid Bay Bridge 
was thrown open to traffic between San 
Francisco and Oakland, giving speedy 
access to the other bay cities. 

At the other end of the country, not 
many months past, a magnificent structure 
was projected across the waters of the 
mighty Mississippi, was completed in 
record time and was opened to the public 
of the South under the name of the Huey 
P. Long Bridge. Word now comes that 
the Louisiana Highway Commission 
opened bids on May 26 for a $7,000,000 
bridge to span the Mississippi at Baton 
Rouge, the state capital. This bridge will 
be an unlimited aid for land transporta- 
tion between the eastern and western sec- 
tions of the southern United States, as 
well as to the central and eastern sections 
of the nation from Gulf ports. The bridge, 
to be of the cantilever type, will have five 
spans and will have a horizontal clearance 
of 848 ft. at the widest span and a vertical 
clearance of 65 ft. above maximum high 
water. It will be a tremendous undertak- 
ing, for the construction of a_ bridge 
across the Mississippi in Louisiana’s flat 
terrain necessitates the construction of 
long and costly approaches. But so were 
the Golden Gate Bridge, the Bay Bridge 


and the Huey P. Long Bridge gigantic 
construction projects, unheard of and un- 
dreamed of by past generations. 

Great bridges like these will continue 
to be built because of the ever increasing 
demand of transportation, a demand that 
has extended the highways of this great 
country of ours far out into the scarcely 
populated areas; the demand of a trans- 
portation that has brought our highways 
up to the banks of such bodies of water as 
the Golden Gate and the Mississippi River 
and has there registered a further demand 
that a way be provided to get across to 
the highways on the other side. 

There is no one bridge within the bor- 
ders of the United States that could ever 
have been built if man had not first had a 
desire to lay down a road that would take 
him away from his accustomed surround- 
ings, that would broaden his horizon, that 
would eventually bring him to the banks 
of a mighty stream that would have to be 
crossed if he was to explore the regions 
on the other side. The desire to explore 
that is the heritage of the average Amer- 
ican, his desire to pioneer, to open up new 
country, to build new towns and to spread 
civilization has been the one increasing 
purpose that has brought about the build- 
ing of highways that have, in turn, brought 
our transportation facilities to the banks 
of great bodies of water and demanded a 
means of crossing to the other side to 
gain access to the country beyond. 

We can thank the building of highways 
for the Golden Gate Bridge, for the great 
Bay Bridge, for the Huey P. Long Bridge 
and for the mighty span that is to be 
erected over the Mississippi at Baton 
Rouge, Louisiana. 


D. C. Road Builders 
Organize Own Section 





A District of Columbia Section of the 
American Road Builders’ Association was 
recently organized at the Willard Hotel 
in Washington, D. C., at a meeting that 
was attended by more than 50 persons in- 
terested in highways and streets in the 
District. 

The objective of the District of Colum 
bia branch of the American Road Build- 
ers’ Association will be to work for the 
continuation of the national highway pro- 
gram and to see to it that its part of that 
program is adequately carried out. 

This organization meeting was the pep- 
filled preliminary to the event which was 
the feature of the Washington week of 
May 24, the annual May conclave of the 
American Road Builders’ Association. 
The new section’s constitution calls for 
a yearly session to directly precede the 
annual meeting of the parent organization 
and the group plans-to have entertaining 
and instructive periodic gatherings, first 
of which is slated for a date some time 
in the near future. Charles M. Upham, 
Engineer-Director of the national associ 
ation, presided and was assisted by Wil- 
liam C. Slee, Assistant Engineer-Director, 
in the procedures attendant upon the or- 
ganization of the new group. The officers 
elected to steer the course of the District 
of Columbia Section are Captain H. C. 
Whitehurst, District Highway Director 
and a former president of the national as- 
sociation, president; W. A. Gruman, vice- 
president; William A. Van Duzer, District 
Traffic Director and also a former presi- 
dent of the national association, second 
vice-president, and Francis J. Kelly, Dis- 
trict Manager, Union Paving Co., secre- 
tary. 


Vv 
Cleveland Gets 1938 Road 


Show-Convention 

The “Barnum and Bailey” of the road- 
building world will be the powerful mag- 
net that will draw more than 25,000 mem- 
bers of the highway industry and profes- 
sion to Cleveland, Ohio, next January 17 
through 21, for the 36th annual Road 
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REVIEW 








DURING 1936 PERSONS NUMBER- 
ING 127 STAKED THEIR LIVES 
AND LOST IN A RECKLESS GAME 
OF CHANCE WITH DEATH AT 
CALIFORNIA RAILROAD CROSS- 
INGS THAT SHOULD BE ELIM- 
INATED BY PROPER SAFE- 
CROSSING CONSTRUCTION. 








ASSOCIATION-WASHINGTON 


JULY, 1937 








ROAD SHOW CONVENTION 


























Downtown Cleveland—Showing Proximity of Public Auditorium and Exhibit Halls to Hotels and Places of Interest. 


Show and Convention of the American 
Road Builders’ Association. 
Announcement that Cleveland had been 
chosen as the location for the 1938 gath- 
ering of the A R B A clan was made in 
Washington, June 14, 1937, by Charles M. 
Upham, engineer-director of the associa- 
tion, after many deliberations by the or- 
ganization’s Joint Exhibit Committee and 
after final action by the association’s 
board of directors on committee recom- 
mendations. This is the second time in 
three years that Cleveland has played 
host to the state, municipal and county 
officials; highway engineers and contrac- 
tors, manufacturers, distributors, safety 
experts and enthusiasts, educators and 
numerous other interested individuals that 
make up the membership of the American 
Road Builders’ Association. 
Unprecedented interest is being shown 
by exhibitors whose requests for space 
reservations have already swamped the 
Washington offices of the American Road 





Builders’ Association. These exhibits will 
range from lightweight accessories to the 
most massive of the heavyweight highway 
construction machinery. 

Officials of the association are already 
busy with the planning of an all-inclusive 
program that promises to be the most 
comprehensive and most fascinating ever 
offered since these conventions first began 
making highway history 36 years ago. 

Correspondence on hand in the execu- 
tive offices of the association substantiates 
the prediction that the foreign contingent 
of delegates to the Cleveland Road Show 
and Convention will far outnumber any 
representation of the kind in the past. 
Central and South America, in particular, 
will be well represented at Cleveland. 

The interest that has sprung up in the 
past few years in the Pan-American coun- 
tries in the construction of highways 
knows no bounds. Every day now word 
comes of added accomplishments in the 
building of modern roads in those coun- 


tries. Representatives from Central and 
South America, as well as the delegates 
from numerous other foreign nations, look 
to the A R B A Road Show each year for 
the newest developments in highway ma- 
chinery and equipment and the latest con- 
tributions in construction methods. Dis- 
tributors, likewise, from the 48 states con- 
sider the A R B A Road Show the “fash- 
ion show” of the highway industry. It is 
to the road-building world what the an- 
nual automobile show is to the automo- 
tive industry. 

The public auditorium in Cleveland is 
one of the very few buildings in the coun- 
try that is capable of housing the mam- 
moth demonstration and _ tremendous 
space-consuming spectacle that will be 
the 1938 Road Show of the American 
Road Builders’ Association. It is going 
to be, in every sense of the word, “the 
greatest show on earth” and the entire 
highway world will be on hand to see 
their own “Barnum and Bailey” in action. 
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Rawson-South Howell Double Overhead Crossing as Seen from the Railroad. 


DIRT MOVING WITH TRACTOR- 
SCRAPER OUTFITS 


In Constructing the Approaches to the Rawson—S. Howell Ave, 
Milwaukee, Wis., Double-Overhead 


N INTERESTING engineering project is the 
double-overhead crossing rapidly nearing com- 
pletion at Rawson and S. Howell Ave., Mil- 

waukee, Wisconsin. Considered the best from a safety 
and rapid travel standpoint it is also said to be only 
the second of its kind ever constructed, two roads cross- 
ing one another at the center of the overhead, directly 
above the Chicago North Shore and Milwaukee Electric 
car lines. Automatic traffic signals will protect motorists 
from accidents and will also speed up travel. 

When completed, each of the four approaches will 
have a paved road surface of 30 ft., with a 5 ft. sidewalk 





on each side. Curb and gutter will drain the water from 
the bridge. 

The Kramp Construction Co., Milwaukee, Wis., has 
finished making the fill for the approaches and is now 
placing the concrete pavement. The Worden-Allen Co., 
Milwaukee, Wis., constructed the bridge. 

The project called for the moving of 276,500 cu. yd. 
of borrow—55,000 cu. yd. of this amount being taken 
from a subway excavation 4 mile from the bridge. There 
was also an item of 11,500 cu. yd. of.common excavation. 
The bid for the approaches was $229,000. 

The job was started in August, 1936, and work on it 
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Two Allis-Chalmers Model “L” Tractors Loading Continental Scrapers in the Borrow Pit. 
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Another View of the Double Overhead. 


continued up to Jan. 29—frozen ground causing a tem- 
porary shut-down. Operations were resumed May 7. 
Unusually wet spring weather delayed trucking and shovel 
operations, but for the most part Kramp’s tractors and 
scrapers kept moving dirt in spite of the soggy soil con- 
ditions. Some days as much as 4,000 cu. yd were moved. 
The project is expected to be completed by the latter 
part of August, well ahead of schedule. 

A problem which caused the Kramp Construction Co. 
some concern was the necessity of hauling approximately 
60 percent of the dirt across the Chicago North Shore & 
Milwaukee Electric Line tracks. On an average, four fast 
trains and extras passed at the overhead project every 
hour. However, a flagman was posted at the tracks and 
all the dirt was moved across without an accident occurr- 
ing. Extra precaution also had to be exercised to guard 
against contacting the power transmission lines—33,000 
volts passing through the wires. This was also accom- 
plished without injury to anyone. 

For the most part, the greater portion of the dirt 
over the 2,000 ft. average haul was moved by the tractors 
and scrapers. During the wet weather, they definitely 
established their superior performance abilities, often 
working in spite of slippery ground conditions. The 
Kramp Company’s outfit on this job consisted of the 
following: Three Allis-Chalmers Model “L’s” and three 
7-yd. Continental scrapers; one Allis-Chalmers Model 





Backfilling over the Edge of the East Approach 
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“L-O” controlled ignition oil tractor and 10 yd. Con- 
tinental scraper ; an Allis-Chalmers Model “WK” tractor 
and bulldozer; an RD8 and Le Tourneau scraper; a 
34 yd. Northwest shovel and from six to nine trucks. 

The heaviest fill was made in the west approach to the 
bridge, involving the placing of 118,000 cu. yd. The 
west approach is also the longest, measuring 1200 ft. 
The shortest approach is the east entrance, being 600 ft. 
The north and south are 1,000 and 1,200 ft. respectively. 
Fills up to 30 ft. deep were made, with a 2 to 1 slope 
construction. The width across the top of the approaches 
is 60 ft. 

Because of the sandy condition of the soil below the 
first 3 ft. of clay, it was found necessary to drive a large 
amount of piling. A culvert measuring 170 ft. by 18 ft. 
rests on 266 untreated pilings, 28 ft. lengths. The bridge 
columns are supported by 944 treated pilings, of 30 and 
35 ft. lengths. The columns are from 3 by 3 feet up to 
4 by 5 feet and are placed in bents—each bent having 








An Aliis-Chalmers Model “L” and Continental Scraper About 

to Cross the Chicago North Shore Electric Car Line Tracks 

with a Load of Dirt for the South Approach. The Bridge Can 
Be Seen in the Background. 


from three to four columns. The total piling measures 
29,000 feet. Another interesting item is the large amount 
of structural steel used—over 1,000,000 lb. composed of 
girders 3% ft. wide by 51 ft. in length. The cost of con- 
structing the bridge was $192,000. 

A list of the major quantities for the overhead project 
follows: 

APPROACHES 

26,000 sq. yd. paving : 

33,300 sq. yd. concrete pavement reinforcement 

1,100 sq. yd. special driveways 

39,500 lb. bar steel reinforcement 

2,650 lin. ft. underdrain 

9,200 lin. ft. curb and gutter 

46,000 sq. ft. concrete sidewalk 

6,200 lin. ft. guard fence 

15,000 sq. yd. seeding (to be increased) 

5,000 sq. yd. sodding 

2,100 mud jack sleeves 


BRIDGE 


2,800 cu. yd. excavation 

3,240 cu. yd. concrete masonry 
417,000 Ib. reinforcing steel 

1,154,000 Ib. structural steel 

48,000 Ib. cast steel 

4,000 lb. steel forging 

1,900 lb. sheet lead 

20,000 sq. ft. waterproofing 







































































UR work in Livingston County has been mainly 
() surface stabilization with the use of bituminous 

materials, such as slow curing asphaltic oil, me- 
dium curing cut-back asphalts, and tar mixed on the 
road with a densely graded, local, bank-run gravel. 
Thus far, we have built the surface on an ordinary 
gravel base without any special treatment to stabilize 
the base. We would prefer to build a bituminous sur- 
face on a well stabilized base, but our road funds are 
limited and our roads are carrying the traffic without 
excessive maintenance cost. To meet future condi- 
tions, there is the following possibility in connection 
with our slow curing oil surfacing. If and when traf- 
fic increases to the extent that the base is inadequate 


Combining Salvaged and New Aggregate Into a Uniform 
W indrow 


and maintenance cost becomes excessive, we can scarify 
the oil mat along with a suffiecient depth of the base 
and mix in enough new oil or other bituminous mate- 
rial to provide a stabilized base on which a new wear- 
ing surface can be laid. The roads we have surfaced 
carry traffic of about 300 to 800 vehicles per day. In 
1935 we built three miles of oil-gravel road for the 
General Motors Proving Ground. These roads carry 
heavy traffic and are standing up very well. 

The bituminous materials used are slow curing 70-80 
per cent asphaltic oil meeting the Asphalt Institute spe- 
cification SC-3, medium curing cut-back asphalt MC-2, 
and 28-35 viscosity tar. When using slow curing oil, 
we build the surfacing 3 in. thick loose measure, wheras 
with cut-back or tar, it is 2% in. thick. We do not 
think it advisable to build too thin a surface on a gravel 
base. 


Method of Construction 


The existing gravel road is first bladed to true up the 
surface and remove corrugations. The loose material 
is scraped into a windrow in the center of the road. The 
number of cubic feet of aggregate required per linear 
foot of road is computed and enough new gravel is 
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LOW COST OIL MIX SURFACING IN 
LIVINGSTON 


COUNTY, MICHIGAN 


By WILLIAM J. SLAVIN 
County Engineer, Howell, Mich. 


added to the windrow of salvaged material to make the 
correct total. This is done by metering the material 
through an adjustable proportioning device designed by 
the writer, which straddles the window of salvaged mate- 
rial. The opening in the rear of the proportioner is 
adjusted to correspond with the cross-sectional area of 
the bituminous surfacing under construction. Each 
truck is hitched to the proportioner and pulls it forward 
as the load is being dumped and the new and old aggre- 
gates are combined into a uniform flat-topped windrow. 
This method assures a uniform quantity of aggregate 
on the road and makes the control of the per cent of 
bituminous material in the mix an easy matter. 


Aggregate 


We produce our own aggregate from local pits with 
portable screening and loading equipment. A _ bucket 
type loader, equipped with a 2 ft. by 6 ft. single deck 
vibratory screen, used in conjunction with a drag line, 
makes an efficient outfit for this work. The use of 
densely graded aggregate is very necessary in this type 
of road surfacing and we take particular pains to get a 
material that has a good gradation of the various sizes 
of gravel and sand from one inch down to the finest 
sand. Most commercial gravel companies can produce 
a satisfactory material. 

There is usually a deficiency of 100 and 200-mesh 
material in the gravel and we provide this by adding 
from 5 to 7 per cent of the finest bank sand obtainable 
locally. This material is usually added to the windrow 
of gravel on the road and, as it fills in the voids in the 
coarser material when mixed, the total volume of aggre- 
gate is not changed. If suitable filler material cannot 
be found locally, it must be shipped in, as this is a very 
necessary part of the aggregate. Limestone dust makes 
a suitable filler. 

Aggregate meeting the following specification for 


grading is considered satisfactory : 
Per Cent 


Passing l-inch screen 





Applying Hot Bituminous Material—160° F. 
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NEWS COMMENTATOR 


“Hauling out the logs in the 
northwest timberlands has al- 
ways been ajob forlocomotives. 
Special track had to be built 
through the mountains. Logs 
came out on rails. 


“They tried trucking. Tires 
broke down under the terrific 
loads. Others were cut and 
slashed to pieces by debris and 


undergrowth. Trucks mired in 
soft soil. 


“Then Goodrich announced 
the Triple Protected Silvertown 
Tire. And truck logging, they 
tell me, became aeeteabes. 
Now trucks haul tremendous 
log loads right out of the 
forest to the mill. 


“Here’s what Louis Joseph of 
Montesano, Washington, said 
in a recent interview: ‘We have 
to take the roads as they come 
and frequently they are none 
too good. The loads are hea 
and unbalanced. Yet with 
Goodrich Silvertowns I have 
never experienced a delay due 
to tire failure. Mileage is more 
than satisfactory.’ 


“There’s a statement from a 
man who knows logging —and 
trucking —a hauling combina- 
tion that means tire-killing 


>>? 


service from the word ‘go’. 
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Lowell Thomas has traveled all 
through the logging country. He 
could talk to you for hours about the 
makeshift roads, the steep climbs, 
the seemingly impossible tire jobs. 


Do you know that you can get for 
your trucks the same tire that is mak- 
ing good on hundreds of logging 
operations? And you don’t have to 
pay a premium price for it, either! 
Here is why this tire, the Goodrich 
Silvertown, stands up where others 
fail. A new invention, Triple Pro- 
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tection, is built into the sidewall. 
This 3-way development actually 
checks 80% of premature failures! 
It makes the sidewall as strong as 
the tread. It protects against blow- 
outs. It makes the tires run cooler. 


Now you can get extra mileage, extra 
service at no extra cost. These tires 
cost more to build—but Goodrich 
adds nopremium ontheselling price. 
Seea Goodrich dealer for prices 


on your sizes—or write The B. F. 
Goodrich Company, Akron, Ohio 
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PLYFLEX—distributes stresses 

throughout the tire—prevents 
ply separation—checks local 
weakness. 

PLY-LO CK—protects the tire 

from breaks caused by short 





plies tearing loose above the 
bead. 
100% FULL-FLOATING CORD 
eliminates cross cords from 
all plies—reduces heat in the 
tire 12%. 








Goodrich” ,Silvertowns 


SPECIFY THESE 


NEW SILVERTOWN TIRES 


FOR TRUCKS AND BUSES 
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Bituminous Material 


The moisture content of the aggregate should be re- 
duced as much as possible before the application of the 
bituminous material. This is done by spreading out the 
windrow of gravel and discing it for a day or so, to 
permit evaporation. The bituminous material is applied 
with a pressure distributor at the rate of % gal. per 
square yard for each application. We prefer to use a 
4 gal. per application instead of a greater amount, be- 
cause there is a better opportunity to compensate for 
errors by making allowance in subsequent applications. 
When using slow curing asphaltic oil as a binder, we 
use 0.52 gal. per square yard per inch depth of aggre- 
gate or 1.56 gal. for a 3-in. depth, which is about 5 
per cent by weight. We have found by experience that 
this is the correct amount to use with our aggregate. 
It makes a surface that will not ravel, and yet the mat 
has enough stability so that it will not corrugate. We 
heat the bituminous material to about 165° before ap- 
plying same. 

The following formula for computing. the correct 
percentage of oil for various gradations of aggregate 
has been quite extensively used, and we occasionally 
use it as a check on our work: 

P=0.02A plus 0.045B plus 0.18C 
Where A=percentage of aggregate retained on No. 10 
sieve 
B=percentage of aggregate passing No. 10 sieve 
and retained on No. 200 sieve 
=percentage of aggregate passing No. 200 sieve 

Particular care should be taken to get the correct 
amount of oil in the mix and uniformly distributed, be- 
cause fat or lean spots are almost certain to cause trou- 
ble. When using medium curing cut-back or tar instead 
of slow-curing oil in the mix, we use 0.6 gal. per square 
yard per inch of aggregate. 

Mixing 

Each application of oil is mixed into the aggregate by 
a three section disc drawn by a small track-type tractor 
which follows closely behind the distributor. Various 
types of mixing equipment are available, including mul- 


tiple blade mixers and traveling plants, which are being 
widely used. We are using power graders on our work 
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Disc Follows the Distributor Mixing in the Bituminous Material 
While It Is Still Hot 
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Mixing Is Continued and Completed by Power Graders 


and they are satisfactory, although slower than the other 
types of equipment. The more rapid the mixing opera- 
tion, the more necessary it is to have the aggregate dry 
in the beginning. Wet weather, of course, delays the 
work and increases the cost of mixing. 

When the bituminous’ material has all been applied 
and disced in, the aggregate is put into a windrow and 
bladed back and forth across the road until thoroughly 
mixed. It is important that mixing be continued until 
the whole mass is uniform in consistency and black in 
color. Exposure to the air and sunlight has a beneficial 
effect on the mix, in addition to drying out the moisture, 
and money spent on further mixing after the aggregate 
is all well coated, is not wasted. We do not prime the 
base when using slow curing oil. Unless the prime 
material penetrates thoroughly into the base, there is a 
chance that part of it be absorbed upward into the mat, 
causing a fat mix. 

After the mixing operation is finished, a thickened 
edge is provided for by making a triangular cut with 
the grade blade reversed to throw the excavated base 
material outward. This cut is about 2 in. deep at the 
outer edge and feathers out abont 2 ft. in from the 
edge. The mixture is then spread out with the graders. 
We find that we get a much straighter edge by carrying 
a little excess material to the edge of the channel and 
leaving it in a small windrow to be pulled in when the 
spreading is nearly finished. The road is then opened 
to traffic and bladed lightly for two or three days while 
traffic partially compacts the surface, after which it 1s 
rolled with a seven-ton tandem roller. When cut-back 
or tar is used in the mix, the rolling is done immediately 
after spreading, or on the following day. 

For a seal, we use a light application, consisting of 
4 gal. emulsion or cut-back, covered with about 15 Ibs. 
of 0.10 in. to 0.25 in. birdseye gravel or chips. We 
prefer a light seal on the slow-curing oil surface, because 
it will be easier to break up if we should want to scarily 
and remix the whole mat in later years. Thus far, less 
than one-half of our roads have been sealed. 


Costs 


Our construction cost for slow-curing oil-mix surfac- 
ing 20 ft. wide and 2% in. compacted depth averages, 
without a seal coat, about $1,800 per mile, or about 15c 
per square yard. This includes labor, equipment rental 
and materials, with slow-curing oil costing about 5/4¢ 
per gallon and gravel 15c per cubic yard in the bank. 
The cost of screening, loading and hauling gravel 's 
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What good is Overdrive? Is it useful 
in a dump truck? A truck proceeding 
up a grade? A truck in city traffic? A 
logging truck? A coal delivery truck? 


In any truck? 

At first glance "No!" But those who 
use it in heavy duty service emphati- 
cally say “Yes!” Let's find the reason. 


COO O90 BOS O00505 


There are several kinds of Overdrive. 
Overdrives in passenger cars and 
overdrive gears in truck transmissions 
reduce engine speed at high road 
speed. These Overdrives are just one 
gear, with one use. They are used for 
speed. They are not useful for pulling. 

But Overdrive in an auxiliary trans- 
mission mounted behind a truck trans- 
mission is mot one gear. It is four 
gears! It is a different Overdrive! It is 
used for pulling! |t has many uses! 


Watson-Brown-Lipe gives an 
overdrive to each transmission 
gear—to first, second, third and 
high. It reduces engine speed at 
high road speed and produces three 
transmission power gears — pulling 
gears. 

What value lies in that? Time sav- 
ing. Performance. Miles per hour 
profit. How so? Consider. If on slight 
grades or traffic a truck cannot use 
high, it must drop back to third. Third 
may be too slow, may race the engine. 


AUXILIARY 











But drop to Overdrive third, which is 
lower than high and higher than third. 
Is that a benefit? Here is the answer: 
in High, its speed is 46 miles per hour; 
in Overdrive 3rd, 35 miles per hour; 
in Third, 27 miles per hour. 
Overdrive third is 8 miles per hour 
faster than third. Overdrive second, 5 
miles faster than second. Over- 
drive first, three miles faster than 
first. And these overdrives pull. 
They save time! Time is money! 
These overdrive gears do not 
lug the engine because they are lower 
than high. If an engine will pull at all 
in high, it will pull in these three gears. 
Engine power has nothing to do with it! 


GODDARD DAHA OHIO 


So those are wrong who say: "'Fast 
enough now. Don't need Overdrive. 
Engine hasn't enough power for Over- 
drive. Overdrive lugs engines." This 
thought comes from associating 
Overdrive only with speed. But 
Watson - Brown-Lipe Overdrive 
produces three gears for power 
plus one primarily for speed; the 
Overdrive high. This gear slows the 
engine or it speeds the truck. 

These figures show the benefit of 
Overdrive high: Ali figures typical. 


Engine RPM Truck Engine RPM 

in High Speed Overdrive High 
2420 rpm 35 mph 1860 rpm 
2760 rpm 40 mph 2120 rpm 
3110 rpm 45 mph 2390 rpm & 


WATSON-BROWN-LIPE + 
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At 45 miles per hour, Overdrive high 
reduces engine speed from 3110 to 
2390 and saves 43,700 revs. per hour. 
Or, instead of going 35 miles per hour 
at 2420, go 45 at 2390. Overdrive 
high saves fuel, saves engine wear, 
when light loaded or returning empty. 


SOOO OOOO OOOOH HHI 


Boiled down, this is the value of 
Watson-Brown-Lipe Overdrive 
for motor trucks! It has power 
for pulling. It is a time saver. It 
is a performance creator. It is a profit 
maker. Be guided by an understanding 
of it and proceed to profit with it. 


* * * * 


Watson-Brown-Lipe Auxiliary Trans- 
missions combine Overdrive with 
Underdrive — producing 12 speeds 
forward and 3 reverse — a maximum 
of usefulness. 






























































Surface Texture—Not Sealed 


about 50 to 60c per cubic yard for a 4-mile average 
haul. The cost of the surface, using cut-back asphalt or 
tar, is correspondingly higher, depending on the cost 
of the bituminous material. 


Maintenance 

The major part of the maintenance work consists of 
patching spots that fail, due to frost boils or weak places 
in the base. These are usually excavated to a depth 
of 6 or 8 in. and filled in with oil-gravel mix. In case 
of bad frost heaves, we excavate the silty material to 
a depth of about 2 ft. and back-fill with gravel before 
making the surface patch. During construction opera- 
tions, we pick up about 30 cu. yd. of oil-gravel mix 
from each mile of road before it is spread, and put it 
into stock piles. This usually supplies enough patching 
mixture for several years. The annual cost of patching 
averages less than $30 per mile for roads that have been 
built from one to six years. 

In general, we prefer the slow-curing oil to the other 
bituminous materials. The mat is much more flexible 
and better able to withstand the frost heaves without 
breaking up in the spring. Another reason is that most 
any of the low cost bituminous surfaces become more or 
less out of shape, due to heaving, settling and patching 
after a period of years, and there is a definite satisfac- 
tion in the knowledge that a surface can be scarified and 





The Finished Surface 
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remixed at nominal cost and made as good as new. The 
medium curing cut-back and tar mixes have some advan- 
tage, in that they are damaged less by tractor lugs, and 
the like, and when laid on a firm, well-drained base, 
have been entirely satisfactory. We have built cut-back 
asphalt type of surface principally in the residence sec- 
tion of towns and villages in our county. 


The construction of this low-cost type of surface 
should have just as careful supervision as would be 
given in the building of a higher type of road. The base 
should be as thoroughly drained as is possible and pock. 
ets of silt, if present, should be removed by excavating 
and back-filling with good material. The gradation of 
the aggregate, particularly that of the fraction which 
passes the ten-mesh sieve, is very important, because 
the stability and bitumen capacity of the aggregate it- 
self is mainly dependent on the gradation and quantity 
of this finer material. Lack of sufficient fines and use 
of too much bitumen are almost certain to cause trouble 
later on. Careful proportioning of the aggregate and 
bitumen, so as to have the correct per cent of the latter 
in the mix, is very necessary. It is better to have the 
mix a trifle lean than too rich, especially where the road- 
bed is not too well drained, as the absorption of the 
moisture from the base may cause the surface to cor- 
rugate if the maximum amount of bitumen is used. This 
type of surfacing has been very satisfactory in our 
county and our experience has proved that the saving in 
maintenance cost, as compared with gravel road mainte- 
nance, is sufficient to pay for the cost of the surfacing 
in five years or less. 
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A Courteous Official Notice 


No one likes to be told what to do or reminded of 
delinquencies, and there is a growing body of public 
officials who, recognizing this very human trait, word 
their communications accordingly when possible. Such 
a course gets results with less effort and vastly less irri- 
tation than a rougher one, and helps promote a good 
community spirit. 

Rough methods can still be used if necessary on citi- 
zens who do not understand courtésy. 

The following card, sent to all householders in the 
village, is an example of a statement at once friendly, 
courteous and adequately strong: 


VILLAGE OF WINNETKA 
TRIMMING OF SHRUBBERY 


“There are a considerable number of cases in the Village where 
shrubbery and trees on private property have grown to such an 
extent as to overhang the public sidewalk, interfering with 
pedestrian traffic. This is a violation of the Municipal Code, which 
requires that trees and shrubbery be so maintained as to not 
extend over or upon any public sidewalk or street. 

“No doubt in most cases the conditions exist because of un- 
familiarity with Village regulations, or at least because ot! 
unintentional negligence. The co-operation of all persons to whom 
this notice applies is respectfully requested to the end _ that 
shrubbery and trees encroaching on sidewalks be trimmed within 
ten days from date, and be kept properly trimmed during the 
growing season. 

“In addition, it is requested that all shrubbery at street inter- 
sections, where the view of motorists may be obstructed, be 
trimmed to a height of four (4) feet for a distance of at least 
fifteen (15) feet back from the corner. Winnetka has a low traffic 
accident rate. Your help in maintaining this record wil! be 
appreciated. 

Yours very truly, 
THE VILLAGE OF WINNETKA, 
By H. L. Woolhiser, 
Village Manager.” 
June 4, 1937. 
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Resurfacing with Brick 


is Sound Hzgineer tne. 
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resurface with brick" job under way 
on Madison Street, Baltimore, Md. 


@ The sound practice of using 
worn pavements as the base 
for new pavements dates back 
to ancient times. Roman road 
engineers kept building the 
new over the old until the 
succeeding layers were piled 
high—it gave us the word 
“highway.” 

Today, highway engineers 
are turning failure into suc- 
cess by brick resurfacing all 
manner of pavements that 
have become a handicap to 


South Seventh Street, Spring field, Ill., after a 
failing pavement was resurfaced with brick. 


traffic and a burden to the 
public purse. 

This done, the community 
owns a new and modern 
trafficway at a normal cost 
and is relieved of future ex- 
cessive upkeep. 

Resurfacing with brick is 
sound engineering. The set- 
tled subgrade is left undis- 
turbed; the old pavement 
structure has high salvage 
value as a base. 
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is Ohio Route 18, east of Medina. — 


A fine resurface job for a low cost is 
Main Street, Ada, Ohio. 


ly completed with a minimum 
of interruption to traffic. 


Once resurfaced with brick 
a pavement can withstand the 
destructive action of weather 
as well as traffic. Thirty years 
or more of service is not 
uncommon. For additional 
information, write National 
Paving Brick Association, 
tural Clay Products, Inc.) National Press 


Building, Washington, D. C. 


The old 16' slab w was u udened in 1936 and ao 


made the base for this excellent highway. It 
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AERIAL PHOTOGRAPHY PART OF 
COLORADO ENGINEERING 


OR the past several months the Colorado State 
Highway Department has been experimenting with 
the use of oblique aerial photographs in connection 
with highway location and construction. The results 
have been satisfactory from several viewpoints. Oblique 
photographs in this open rough country afford the lo- 
cating engineer a chance to study a great deal more coun- 
try than can be seen by standing on the ground. He has 
a visual perception of the relationships of various locations 
which supplements the mental picture he obtains. Final 
location is not expected from this method but for recon- 
naissance purposes they are a valuable time saver. 
Another advantage of the aerial oblique photograph is 
their use in discussing locations and right-of-way lines 


_ a _ 


MO ROM 


By J. G. ORWIG 


Reconnaissance Pilot 


with delegations of citizens. The ordinary man can 
read and understand a picture where a blueprint will im- 
mediately scare him. By plotting centerlines and right- 
of-way lines, on oblique photographs the engineer can 
show a property owner just where the line is expected 
to go; just how drainage will be handled; and just how 
fields will appear after the new road is built. 

Study of an oblique photograph saves time measuring 
up property proposed for acquirement. Such was the 
case of the proposed change through Littleton, Colorado, 
on the Denver-Colorado Springs Highway, U. S. No. 
85. As shown on the accompanying picture, the proposed 
route, parallel to the railroad track was photographed and 
right-of-way lines drawn on the photograph. Study of 





Right-of-Way Lines for 80 and 100 Feet from Center Line of Present Road Shows Buildings to Be Moved and Property to Be 


Acquired at Littleton, Colo., Had Widening Project Been Adopted. 
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The positive way in which welded wire 
reinforcement controls incipient cracks 
in concrete pavements, the ease with 
which it is handled in the work and the 
economy it effects in maintenance costs 
are resulting in the inclusion of this 
superior type of reinforcement as a 
standard specification in many road 
building programs. 

Pittsburgh Welded Wire Reinforcing 


prevents progressive cracking because 





of its many closely spaced members 
electrically welded at the mill into an 
accurate and uniform fabric. It comes 
to the job ready for use, and already 
“built up,’” and goes into the slab with 
a minimum of labor. 

Complete information concerning 
the use of Pittsburgh Welded Wire Re- 
inforcing in modern highway construc- 
tion will be sent to you upon request. 
Use the coupon below or write to the 





PITTSBURGH STEEL CO. ¢ GRANT BUILDING ¢ PITTSBURGH, PA. 





PITTSBURGH STEEL COMPANY 

1643 Grant Bldg., Pittsburgh, Pa. 
Gentlemen: I am interested in complete information 
on the use of Pittsburgh Reinforcing in road building. 


Pilfsburgh 


NATIONAL 
Reinforcing 


ee 
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“Fly Line” for Reconnaissance near Fairplay, Colo. Proposed 
Road Heads Toward Pass in Upper Right-Hand Corner of 
Picture. 


the series of pictures indicated the excessive cost of ac- 
quiring new right-of-way. The photographs clearly 
established that this proposed route encroached upon too 
many valuable properties besides producing a dangerous 
situation where the main street of the town crossed the 
proposed route and the railroad tracks. A new location 
hack of the town was selected. 

Another picture near Fairplay, Colorado, shown here- 
with, indicates how reconnaissance of new location is 
aided by aerial oblique photography. The line plotted on 
the picture is called a “Fly Line.”” White crosses are 
placed on the ground at certain control points before the 
photograph is made. These are then circled and a straight 
line drawn between them. The location engineer can 
then study this in connection with his first-hand knowledge 
of the lay of the ground and from it decide upon the most 
economic location. The line shown in the picture is for 
a proposed relocation headed for Kenosha Pass about 15 
miles away in the upper right-hand corner of the picture. 
These “Fly Lines” are not measured accurately but esti- 
mated from map distances in determining lengths of 
tangent lines. 

Later, when the preliminary survey is run, the line is 
photographed again. Right-of-way lines are plotted on 
the pictures and these are used by the engineers for pur- 
chase of new right-of-way. The method nas been found 
to be quite advantageous in this rough country. 
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English Road Testing Machines 


HE Road Research Board of the Department of 

Scientific and Industrial Research, 16 Old Queen 
St., Westminster, S.W. 1, London, England, has just 
issued its second annual report. In it are described sev- 
eral types of road testing machines used in the Road 
Research Laboratory. Three of these machines are used 
for accelerating road conditions to determine relative 
life of different types of bituminous construction. Road 
Machine No. 1 represents the smallest machine with 
which a full sized pneumatic tire can be used for the 
tests. The track is some 5 ft. 6 ins. in diameter, and the 
machine is novel in that the “road” itself is revolved 
under the wheel whose axis is stationary. In No. 2 
machine the track diameter is 38 ft. and the test road 
can be laid under normal road conditions. The test with 
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this machine is carried out with full sized tires under 
their rated loads. Road Machine No. 3 is the largest 
and approximates nearest to actual road conditions. With 
it a full sized truck is employed running at its maximum 
speed and the road is again laid under normal conditions. 
The mean diameter of the track is 110 ft. and the truck 
is driven round this electrically, being attached to a cen- 
tral post by a heavy steel girder. The use of Road Ma- 
chine No. 1, which is the remotest from actual road con- 
ditions, in conjunction with laboratory tests, eliminates 
certain undesirable factors in road construction and nar- 
row down the field of suitable mixtures for surfacings 
or indicate desirable alterations in the methods of surface 
dressings. As a result of this work tests on selected 
surfacings or thin surfacings are carried out in Road 
Machine No. 2, and after this further weeding out full 
scale trials are made with Road Machine No. 3. With 
this machine investigations are being carried out on 
recent types of thin surfacing coats in which the pre- 
mixed materials are laid to a thickness of 3% in. to 1 in. 

For the study of skidding a standard machine, consist- 
ing of a motor-cycle and sidecar combination, has been 
developed by which records of the measure of friction 
between the tire of the sidecar and the road can be mad 
under practical conditions up to a speed of 30 miles an 
hour. Experiments with the machine have given values 
which agree with the normal experience of road users 
A theoretical study has been undertaken to explain the 
various effects which have been found but only a partia 
proof has as yet been supplied. Before the causes oi 
skidding, the report states, can be eliminated these must 
be definitely established, and further work to this end is 
proceeding at the Road Research Laboratory. The re- 
port points out that the limitations of the present appara- 
tus are as follows:—one size of tire and load, both of 
which are smaller than those used on cars or commercial 
vehicles; tires with smooth treads, a necessary feature 
in order to obtain comparative results, as it has been 
found that the values obtained vary with the form of 
tread employed, whilst those with smooth tires can be 
repeated ; the values obtained were for sideway slipping, 
although some results for skidding in the direction of 
travel have shown that these are in agreement with side- 
way force coefficients when smooth treads are used. 

In order to overcome these difficulties another appara- 
tus has been designed which will be towed by a two-ton 
truck and will allow tests to be made on tires varying 
from 26 in. to 27 in. with loads up to 600 Ib. Another 
important piece of apparatus which has been designed 
and constructed at the Laboratory will enable accurate 
measurements of surface irregularities on roads to be 
made. This apparatus employs a 16-wheeled carriage 
consisting of four 4-wheeled bogeys all of different track 
widths. The recording apparatus carried on this 16- 
wheeled carriage gives a profile of the road surface inde- 
pendently of any reference points or fixed rails on the 
side of the road. The machine also carries an instru- 
ment for registering the sum of the heights of surface 
irregularities over any length of road and enables the 
number of surface irregularities of heights from 0.2 in. 
upwards to be automatically recorded. 
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Five YEAR Roap PLAN IN SoutH AFricA—The first 
year’s work on the Union of South Africa’s program of 
highway improvement, begun in April 1936, did not quite 
reach the scheduled 1,000 miles. However, satisfactory 
progress was made and it is now contemplated to com- 
plete the 2,000 miles by April 1938. The National Roads 
Board’s plan proposes the construction of 5,396 miles of 
main roads by March 1941. 
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Better Equipment... Greater Profits 














WORTHINGTON 
ROCK MASTER 


Speeds up drilling... at 
any angle... on any job 


A light mobile rig. . . readily moved 
to any job where you can take a 
hand drill. 

* 
Worthington rock drills, 
breakers, drivers, diggers 
and tampers are further aids 
to profitable operation. 
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Worthington 315 cubic foot two-stage Portable Compressor operating 
a Worthington Rock Master Drill on an important road job 


Watch them at work... 


@ on highways @ bridge work @ building construction 
Check every detail ... you'll find smooth power, full capacity 
and sturdy dependability. 


A complete line of portables from 60 to 315 cubic feet... with 
every type of mounting. 


@ There’s a Worthington Dealer near you 


No. 10 No. 8 
Pavement Backfill 
Breaker Tamper 


WORTHINGTON PUMP AND MACHINERY CORPORATION 


General Offices: HARRISON, NEW JERSEY = Branch Offices and Representatives in Principal Cities throughout the World 


ORTHINGTON 


ATLANTA CINCINNAT? DETROIT 
BOSTON CLEVELAND Et PASO 
BUFFALO DALLAS HOUSTON 
CHICAGO DENVER KANSAS CITY 


PC7-21 
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“ MODERNIZING RAILROAD GRADE 
CROSSING PROTECTION 


‘N DEALING with railroad grade crossing accidents, 
it is the popular thing to characterize the American 
motorist by “Lunatic,” “Try-to-beat-it-fool,” or 

“Maniac” and to lay the blame for this type of accident 
directly in his lap. As proof of the suicidal intent of 
American motorists, the fact was cited that 39 per cent 
of the grade crossing accidents occur when a motorist 
runs into the side of a train, instead of the train hitting 
the motorist. 

I believe that most traffic engineers in their dealings 
with the motoring public have come to find*that the aver- 
age motorist is not a fool intent on killing himself as 
expeditiously as possible, but rather a normal human 
being who appreciates positive and informative control 
and regulation and who very successfully keeps out of 
trouble at a location or at a time when the hazard is 
made obvious to him. We are all familiar with the fact 
that many apparently dangerous locations are free from 
accidents because the hazard is obvious to the motorist. 
Therefore, may there not be some other explanation of 
the grade crossing accidents other than the irresponsi- 
bility of the man in the automobile? 

In 1936 there were 1,786 persons killed, 4,930 injured 
in 4,277 grade crossing accidents. It is true that com- 
pared with the total traffic toll in the United States, 
grade crossing accidents are relatively minor. Yet, if 
understood engineering methods, readily applied, can ef- 
fect the saving of 700 or 1,000 lives a year, it is cer- 
tainly worthy of serious study. 


Crossing Problem Becomes More Serious 


In spite of recent highway-railway grade separation 
construction and installation of grade crossing signals, 
grade crossing fatalities are increasing rather than de- 
creasing. And this is not surprising. In recent years, 
we have seen the introduction of high speed trains with 
train operations on more frequent schedules. Though 
we in highway transportation may have been inclined to 
feel that railways were a somewhat out-moded means of 
transportation, the railways are staging a decided come- 
back. 

Rail freight traffic is following the normal trend of 
business. Passenger travel, however, had been falling 
steadily in the face of the best business conditions this 
country has ever known until three years ago when a 
marked upturn started: 


R.R. Freight R.R. Passenger 
Traffic—Billions Traffic—Billions 


Year of Ton Miles of Passenger Mi. 
I tiie aolats ae a leis el ne ae 410 47 
een ere ee 447 31 

DE « ensudasiecnelsimminuas els 234 ata 
RES See 249 16.3 
BS 202%, die grate biahna ste 269 18 
ere ee 282 18.5 


er ree 339 22.4 


By GEORGE W. BARTON 


Traffic Engineer 
Chicago Motor Club 
Chicago, Ill. 


Therefore with the improvements in rail transporta- 
tion and the reduction in rates, the frequency of ex- 
posure at railway crossings is increasing. 

Then too, we are not making much headway in elim- 
inating highway and railway crossings at grade. Al- 
most as fast as these crossings are eliminated, either 
through separation or relocation, new crossings are 
opened up by new construction. The building of high- 
way-railway grade separations certainly is not the an- 
swer. It has been estimated*that the cost of construc- 
ing separations at all existing grade crossings would be 
approximately the same as the original cost of construc- 
tion of all the railroads in this country. It seems ap- 
parent, therefore, that the grade separation can be used 
only at those crossings where the delay is so great that 
the cost of grade separation construction is justified on 
an economic basis. 


Nature of Crossing Accidents 


What then are we going to do with the remaining 
grade crossings where the problem is one of accidents 
rather than one of delay? The character of the problem 
is somewhat indicated by the table of accidents accord- 
ing to the type of protection, manner of collision, and 
light conditions. Accurate comparisons are not possible 
owing to the lack of data on volumes of rail and high- 

way traffic. 


RAILROAD-MOTOR VEHICLE ACCIDENTS— 
UNITED STATES,- 1935 


Struck Ran 

Type of Number of Total by Train _ into Train 
Protection Cross’gs Accid’ts Day Night Day Night 
MG  ttvcscavasemns 4,314 44 1 20 2 21 
Watchmen ......... 5,528 315 55 105 26 «6129 
Visible and Audible 

OS eae 10,330 287 124 57 37 69 
Audible Signals ..... 3,450 135 67 35 8 25 
Visible Signals ..... 6,578 412 203 82 48 79 
Unprotected (Includ- 

ing fixed signs) ...204,031 2321 979 414 227 = 701 

ee 234,231 3514 1429 713 348 1024 


Motorists Running Into Side of Trains 


It is true that in 39 per cent of the 1935 accidents, 
the motor vehicle ran into the side of the train. But is 
this significant? With the train and automobile each 
traveling 60 miles an hour, a small fraction of a second 
difference in timing of either the train or the motor 
vehicle might have resulted in the train hitting the car 
instead of the car hitting the train. However, it is inter- 
esting in this connection to note that 75 per cent of these 
accidents in which the car struck the train occurred after 
dark. I imagine most of us have had the experience 
of our hair standing on end when driving along a rural 
highway as our headlights picked up the freight train 
across our path with the engine somewhere out of sight 
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COLD FACTS ABOUT COLD MIX 


Trinidasco cold-laid paving mixtures, the 
latest development in modern paving 
construction, will solve the problems of 
highway engineers who demand a low-cost 


per-square-yard-per-year asphalt pavement. 
Cold-laid mixtures made by the Trini- 
dasco process utilize Trinidad Lake Asphalt 
which is dispersed in a pulverized form into 
a mixture of mineral aggregate and a spe- 
cially prepared fluxing agent. The unique 
characteristics of Trinidad Lake Asphalt— 
ductility, adhesiveness, cohesiveness and an 
inherent colloidal mineral filler—give Trini- 
- dasco mixtures qualities that will withstand 
heavy traffic under all climatic conditions. 
Trinidasco mixtures are economical . 
enduring . . . easy to lay. Furthermore, they 
are “traffic safe” . . . mixed and laid as 


as 


LIKE MANY STREETS IN AMERICAN 
CITIES, WASHINGTON STREET, HAVERHILL, 
MASSACHUSETTS, IS PAVED WITH TRINIDASCO 


easily as hot mixtures . . . can be hauled 
long distances to be used at once or several 
days after being prepared . . . do not “set 
up” until subjected to the pressure of 
rolling. 

Highway engineers and others charged 
with the responsibility of constructing du- 
rable, economical roads can get more cold 
facts about Trinidasco cold-laid mixtures 
by filling in the coupon shown below. Mail 
it today and it will bring you complete 
information about Trinidasco, including a 
24-page illustrated booklet-—FREE. 


TRINIDASCO 


MADE WITH NATURE’S OWN 
TRINIDAD LAKE ASPHALT 


a 





THE BARBER COMPANY, Inc., Dept. R-7 
1600 Arch Street, Philadelphia, Pa. 


Please send me complete information about Trinidasco, 


as well as the Barber Products checked below. 
TRINIDAD LAKE ASPHALT 

For hot mix sheet asphalt and asphaltic concrete pavements. 
BARBER EMULSIFIED ASPHALTS 


and surface treatment work. 
BARBER BRAND LIQUID ASPHALTS 
For cold surface treatment—for hot surface treatment. 


BARBER BRAND WINTER COLD PATCH 


cold weather. 

GENASCO CRACK FILLER 

For maintenance of concrete roads. 
GENASCO BLOCK AND JOINT FILLER 
For brick and granite block streets. 


CURCRETE 
An emulsified asphalt for curing concrete highways. 


OOo oo ogo 





Used cold for penetration, pre-mix, road mix (mixed in place) 


A cut-back arphalt for use in patching and maintenance work in 
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and no other illumination anywhere around to show us 
this barricade across the highway. Frequently, we are 
made aware of this freight train’s presence only by the 
flash of the headlights of oncoming cars between the 
wheels of the passing train. Certainly this situation 
could be greatly improved, preferably by the actual il- 
lumination of the crossing, or at least by the installation 
of adequate reflectors on the sides of all freight cars. 
They are now required on the sides of long trucks so 
why should they not also be placed upon the freight 
cars. 

The railroad man points that one of every twelve 
grade crossing accidents occur when a motorist runs 
into the side of a train that is standing still. Here again 
it may be largely a matter of illumination. Of the 264 
accidents of this type in 1935, 20 occurred in the day 
time and 244 at night. 


Why Motorists Ignore Present Signals 


In some circles, there is a widespread conviction that 
the “fool” motorist insists on ignoring crossing signals, 
running through crossing gates and in general endeavor- 
ing to kill himself in spite of all the warnings erected 
for his protection. I can readily sympathize with the 
feelings of the motorist even if his actions cannot be 
condoned. Certainly the old railroad stop sign is out 
of date—it seems too much to expect that hundreds or 
thousands of motorists will approach a crossing where 
ten or fifteen trains pass daily and come to a complete 
stop before proceeding across the tracks. As far as the 
cross-bucks and advance warning signs are concerned, 
they are another example of the old story in which the 
boy cried, “Wolf.” 

The wig-wags bear out the old saying that “you can 
fool some of the people, some of the time . . .” When 
a motorist approaches a railroad crossing and sees the 
wig-wag or flasher light in operation about all it means 
to him today is that “This is a railroad track and on it 
somewhere there is a train.” With the track circuits 
controlling this warning being operated to provide a 20- 
second warning for the fastest train, it might mean that 
in 20 seconds a streamliner is going to roar over this 
crossing or in a minute and a quarter a freight train 
is going to loaf by. It may mean that there is a switch 
train somewhere in the track circuit that will never cross 
the highway. It may mean that a car has been left 
temporarily on the track. It may mean that a train has 
stopped several hundred feet away at a station and won’t 
cross the highway for some time. If two or three slow 
trains, one after another, come into the track circuit 
from the same or opposite directions, the signals may be 
kept working with little or no necessity, for minutes. 
The average motorist has been fooled so many times by 
signals operating in this manner that he cannot be blamed 
for coming to believe that grade crossing signals merely 
mean that there is a train somewhere on the tracks and 
that he therefore might as well proceed. Of course it 
may happen that the switch train he observes is hiding 
the approach of a fast express or perhaps a fast express 
is coming from the other direction. 

The parallel problem in street traffic control is well 
understood. It has long been known that if traffic sig- 
nals are operated when there is no cross traffic to justify 
them, motorists will not stop and wait. Conversely, 
when this unreasonable traffic control is supplanted by 
reasonable control such as traffic actuated signals, the 
motorists will appreciate it and cooperate through greatly 
improved obedience. 
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Certainly it is not very difficult to understand why 
many motorists prefer to take a chance on running into 
a crossing gate rather than stop and wait. In a study 
recently made of the gate operation in a busy shopping 
district, we found a number of cases where the gate 
was closed. for three minutes and in one instance where 
it was closed for four minutes and 55 seconds while 
trains dragged in from opposite directions or stopped 
at a nearby station. With delays of this extent possible, 
it is not surprising that motorists, seeing the gates start 
down, will do their best to squeeze by at the last minute. 


Operating Crossing Signals Reasonably 


I believe that we would find the attitude of the average 
motorist towards grade crossing devices greatly changed 
were these devices made reasonable and positive in their 
operation. Incidentally, by positive operation I do not 
mean a procedure in which a motorist has his car 
wrecked or is killed by the protective device if he does 
not obey it. I have already cited the parallel to fixed 
time and traffic signals at lightly traveled intersections 
compared with traffic actuation. Why can’t some similar 
treatment be applied to the railroad grade crossings? 
The answer is that it can and has been done. For ex- 
ample, the Skokie Valley Line through Niles Center, 
just north of Chicago, carries both high speed North 
Shore trains and the slow elevated trains which make 
stops at a number of stations along the route. At Main 
Street, the track circuit operating the automatic gates 
on the south approach contains a time element which 
lowers the gates at one time if the approaching train 
is a fast North Shore or lowers it much later if it hap- 
pens to be a slow moving elevated. On the Southern 
Pacific at Palo Alto, Calif., a very serious crossing prob- 
lem involving both accidents and delays was practically 
solved by the installation of a time control in the track 
circuit which operated the gates at one time if the ap- 
proaching train exceeds 35 miles an hour in speed and 
at another time if the train is going less than 35 miles 
an hour. 

Over a year ago an article appeared in the magazine 
“Railway Signaling” describing uniform time control 
for grade crossing signals. Under this system there 
is one time-element relay by which the speed of the 
approaching train is measured over a section of track 
circuit of a definitely computed length. If the train is 
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TIME-SE: 


Diagram Showing Flexibility of Control Possible by Using Same 
Single Time Element Relay with Different Lengths of Track 
Circuits 


going faster than the computed speed, it enters the 
second track circuit before the relay has closed its con- 
tacts and the crossing signals start operating at once. 
If the train is going so slowly that the time-element relay 
has already closed its contacts before the train reaches 
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There’s a double payoff... 





1. Faster Schedules 2. Bigger Payloads 


OU get more power out of each gallon of 
gasoline you burn in your fleet when you 
have high compression engines in your trucks or 
buses. You can turn this extra power into eztra 
profit by using it to maintain better or faster 
schedules or by using it to pull a heavier payload. 


To get this extra power—extra profit, you 
should know these four facts: 


1. High Compression has helped to increase horse- 
power per cubic inch 76.5% and maximum brake 
horsepower 56% in the average truck or bus engine 


in the last 10 years. 


2. Since 1934, nearly all new truck and bus models 
have been designed with high compression engines 


and are expected to use regular-grade gasoline (con- 


taining tetraethyl lead) of high anti-knock value to 


get maximum performance. 


3. Earlier models can be high compressioned whe a 
they are overhauled by installing high compressica 


pistons or heads. 


4. All high compression engines burning gasoline give 
their maximum performance on gasoline of high anti- 
knock value, with the spark set to match the quality 


of the fuel, according to manufacturer’s specifications. 


If you have further questions on fuels and thei 
part in increasing the efficiency and performance 
of your trucks or buses, write Department B. 
Ethyl Gasoline Corporation, Chrysler Building, 
New York, N. Y., manufacturer of anti- knock 


fluids for premium and regular gasolines. 


NO ENGINE IS BETTER THAN ITS FUEL 
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the second circuit, the crossing devices will not go into 
operation until the train reaches the third circuit. 

Using this same single time element relay but with a 
number of different lengths of track circuits, great flex- 
ibility of control is possible as may be seen from the 
diagram. 

With this circuit, trains can stop within any one of 
the sections of the track circuit, except the last next to 
the crossing, without operating the signals. Thereby 
the nuisance of signal operations is avoided while the 
train stops at a station or switches. Without going any 
farther into the details of such a system it is enough 
to say that it is possible to introduce an effective time 
element in grade crossing signal circuits and that such 
a thing has already been done. 


Other changed conceptions of control at grade cross- 
ings must be adopted. That it is not unreasonable to 
expect the train crew to assume some of the responsi- 
bility at the grade crossing is indicated by the action in 
Wilmette, Ill. In this suburban town, it had been cus- 
tomary for the gates along the North Shore tracks to 
be closed for unreasonable lengths of time, tying up 
traffic in the heart of the business district, while the 
train stopped at the station. This was changed by in- 
stalling a push button for operating the gates and a 
signal for the engineer which is green when the gates 
are down and red when they are open. The gates are 
now closed by the trainmen themselves after the train 
has stopped at the station, discharged or taken on pas- 
sengers, and is ready to proceed. Certainly also it is 
reasonable to give the motorist the right-of-way at some 
of the minor grade crossings. Wouldn't it be better 
than at present to remove the standard cross-bucks from 
a number of industrial sidings and place the responsi- 
bility entirely on the railroad to make sure that the high- 
way is clear before trains attempt to cross? 


Educating the Motorist 


Assume that all of our grade crossing protection is 
changed over night to operate in proportion to the speed 
of the approaching train, with no unnecessary operations 
for switching trains and the like. Now we must devise 
some way to tell the motorist that the old system is 
changed and that when these crossing devices are in 
operation, it actually means that a train is going to 
arrive at that crossing with 20 seconds or less time. We 
must convince these motorists that there is no longer 
any premium on endeavoring to beat the grade crossing 
signals but instead a very positive hazard. I believe 
that as crossings are changed over to the timed control, 
the wig-wag or flashing light must be replaced by an 
actual barrier, namely, an adequate crossing gate. By 
no means do I mean the old flimsy, poorly painted type 
of gate which is illuminated by a dingy kerosene lantern. 
Instead I refer to a modern gate which carries adequate 
flashing warning lights and probably also a form of 
flood light to illuminate the gate itself. Then to over- 
come the high maintenance costs when motorists occa- 
sionally strike these gates, I would use a modern gate 
which can be struck without damage either to the gate 
or to the automobile. I have witnessed demonstrations 
with new gates which have been struck by trucks travel- 
ing at 45 miles an hour without breaking any of the 
glass on the truck or without damaging the gate, which 
swung out of the way and then returned to its normal 
position. This modern gate would also be of the type 
which would not be damaged or made inoperative if it 
should strike the top of a car on its downward movement. 
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Expenditures and Their Effect 


You may well ask how much this suggested grade 
crossing protection is going to cost. As nearly as I can 
discover, each speed control circuit costs approximately 
$200 on each approach on each track. The gates them- 
selves would cost between $1,200 and $3,000 depending 
upon the number and size of gates used. Therefore, 
the total cost of such an installation should be between 
$4,000 and $15,000 depending upon the number of tracks 
and complications in the layout. 

These proposed expenditures for improved grade 
crossing protection do not constitute merely another ad- 
ditional cost for the railroad or for the motoring public 
but rather are an investment which will pay returns. 
Certainly if the proposal has any value, fewer grade 
crossing accidents with their loss of life and costly dam- 
age suits should result. These accidents are costing the 
railroads between $35 and $200 for each mile of track 
in their systems. This type of control should make it 
possible for the railroad to eliminate grade crossing 
watchmen. It should result in less damage to grade 
crossing equipment. Finally, it should meet the demands 
which are now being made for more expensive type of 
treatment such as grade separations. Certainly, it would 
be far more sound economically, rather than concentrat- 
ing expenditures at one hazardous grade crossing, to use 
this same amount of money in providing adequate pro- 
tection at ten to twenty. 


Rail and Highway Transportation Both Concerned 


The railroads have already begun to adopt the newer 
practices in grade crossing signalling. In addition to 
the improvements mentioned at Palo Alto, Niles Center, 
and Wilmette, the railroads are considering two other 
major innovations. A few unlighted crossings have been 
illuminated with sodium vapor lights and switches have 
been installed to enable train crews to cut out the cross- 
ing signals when the train is merely switching, stopping 
at a water tank, etc. The railroads most certainly are 
concerned with the accident problem at grade crossings. 
Their accident problem is no longer one of passengers 
because passenger deaths are now ranging from about 
thirty a year to none at all, while at the same time the 
railroads are killing approximately 1,700 people at grade 
crossings. The motor public as a whole has a decided 
interest at stake. The motorist is not only interested in 
saving his own life but also in conserving time by doing 
away with needless delay. To gain these two ends, the 
motorist must, I believe, be willing to contribute his fair 
share of the cost of modernizing grade crossing pro- 
tection. The foregoing is a paper presented May 13 
at the Midwest Meeting of the Institute of Traffic 
Engineers. 
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New Highway TUNNEL PROPOSED FOR SWITZER- 
LAND—The Government of Switzerland has approved a 
project to construct a tunnel through Grassen (Moun- 
tain) near Titlis. The tunnel is to be 3.7 miles long, 27.8 
ft. wide and with connecting roads will cost about $3,000,- 


000. 
v 


U.S. Bureau Pustic Roaps’ Course 1n Sort STupy 
—A scheduled course in the study of soils is now being 
given to highway engineers in the public service by the 
U.S. Bureau of Public Roads. The first one began June 
15 in the research laboratory of the bureau at Arlington, 
Virginia. Many engineers already have received instruc- 
tion in methods developed in the laboratory. 
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How much for 


aintenance? 


MILES OF ROAD SURFACE $10,000 WILL MAINTAIN FOR ONE YEAR 


Type J 
17.6 Miles 


Type H 
28.7 Miles 


Type F 
31.1 Miles 


Type D 
32.9 Miles 


Type B 
447 Miles 


HAT percentage of future 
road funds must go for surface 
maintenance? How much will be 
available for urgently needed new 


construction? 


This chart may help you wrestle 
with this problem. It is based on offi- 
cial surface maintenance records of 
21 state highway departments. It 
represents the most complete study of its kind 
ever made. No selection or exclusion of data. 
Covers maintenance periods ranging from 2 to 
16 consecutive years and averaging 9—135,000 
miles of state-highways, or nearly half the sur- 
face mileage of state trunk systems, under all 


conditions of traffic, subgrade and climate. 


The answer is clear, conclusive! Surface main- 


tenance costs for concrete average $103.17 per 


CONCRETE 96.9 MILES 


Type | 
23.4 Miles 


Type’G 
30.2 Miles 
Type E 
32.6 Miles 


Type C 
34.8 Miles 


Type A 
52.3 Miles 


mile per year. For the next lowest 
paving material the average is al- 
most double that of concrete; and 
for all surfaces other than concrete, 
three and one-half times that of con- 
crete—although concrete in general 


carried the heaviest traffic. 


To concrete’s overwhelming public 
preference . . . to its greater load- 
carrying capacity per dollar of first cost . . . to 
the safety advantages of its non-skid, highly 
visible surface . . . add this record of maintenance 
economy as one more reason for building your 
roads of concrete. Send for detailed report, 


‘Road Surface Maintenance Costs from 21 States.” 


PORTLAND CEMENT ASSOCIATION 


Dept. 7-28, 33 W. Grand Ave., Chicago, IIl. 
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THE $50,000,000 PENNSYLVANIA 
TOLL HIGHWAY 


N 1837, the State of Pennsylvania, at that time sub- 

sidizing construction of railroads and canals, sent 

out surveyors to lay out the route for a new railroad 
from Chambersburg, in the Cumberland Valley, to Pitts- 
burgh, 125 miles to the West. In the party was John 
Augustus Roebling, engineering apprentice, destined later 
to construct famous suspension bridges at Cincinnati and 
Niagara and to be father of the man who built Brooklyn 
sridge. 

A second survey was made by the State in 1844, and 
ten years later private interests resurveyed the route and 
obtained a charter for the “Duncannon, Landisburg & 
Broad Top Railroad.” This venture was successively 
known during the next quarter century as “Sherman's 
Valley & Broad Top,” “Pennsylvania & Pacific,” “ Harris- 
burg & Western,”’ and finally “Southern Pennsylvania 
Railroad.”” Although more than $300,000 had been spent 
the railroad lived only on paper, an idea awaiting con- 


crete expression. 


Mr. Vanderbilt Steps In 


Suddenly the phantom road of many names became 
a real weapon in a dramatic struggle between those rival 
transportation giants, Morgan and Vanderbilt. In 1881, 
when railroads were expanding lustily and without re- 
straint, Vanderbilt's New York Central declared war on 
Morgan's Pennsylvania line. Cause of the war was Penn- 
sylvania’s purchase of the West Shore Line, which threat- 
ened New York Central’s monopoly of the Hudson Val- 
ley. Vanderbilt retaliated by building 164 miles of dou- 
ble track grade through the mountains between Harris- 
burg and Pittsburgh, striking into the very heart of the 
Pennsylvania’s domain. 

This belligerent gesture cost Vanderbilt $10,000,000. 
He first sent in 300 engineers, who made a topographical 
survey covering 1000 square miles and ran 5000 miles of 
location lines. This work took two years to finish and is 
considered the most complete railroad survey in Ameri- 
can history. 

Thousands of laborers followed the engineers, and 
villages to house them mushroomed into being all along 
the 208-mile route. Tunnels pierced the hills. Bridge 
piers of limestone thrust up from the rivers. And crude 
forerunners of the modern steam shovel muzzled into 
their banks. 

By November, 1885, the railroad was nearly 60 per- 
cent completed. Four and a half miles of tunnels had 
been driven, more than 5,000,000 cu. yd. of grading ac- 
complished. 

And then Vanderbilt and Morgan signed a truce. Each 
agreed to get out of the other’s territory. New York 
Central absorbed the West Shore Line, and Pennsylvania 
inherited “Vanderbilt's Folly.” 

The end came with the suddenness of a turned-out 
light. Construction officials were summarily dismissed. 
Workers laid down their tools at night, never to pick them 
up again. The roadbed and tunnels which had cost $10,- 
000,000 and 27 lives to build were abandoned to the 
elements. The Southern Pennsylvania Railroad was dead, 
and for 50 years weeds grew undisturbed over its grave. 





How the Toll Road Idea Started 


The idea of resurrecting the old railway in the form of 
a modern motor road was conceived by the Pennsylvania 
State Planning Board in 1934, at a time when the Fed- 
eral Government was searching with considerable con- 
cern to find useful work for America’s unemployed. 

It was a bold plan, but strong arguments backed it. 
Completion of the South Penn’s nine ancient tunnels 
would give motorcar operators greater safety and pro- 
tection from mountain storms and fog than existing roads 
could afford. The old roadbed’s easy grades would be 
ideal for heavy commercial trucks. It meant the saving 
of several hours in running time between Philadelphia 
and Pittsburgh. 

There was even a military argument. In the event of 
war such a modern, heavy-duty, military road would be- 
come a defense asset, facilitating the movement of muni- 
tions and equipment from Pittsburgh, where they are pro- 
duced to the Atlantic coast. The cost of this highway 
would be $50,000,000, about the same as the first cost of 
a battleship. And the road could be expected to pay for 
its construction and upkeep by tolls. 

Convinced by these arguments, the Pennsylvania legis- 
lature authorized the state highway department to co- 
operate with the Works Progress Administration in sur- 
veying the right-of-way and conducting a general engi- 
neering investigation. 


Surveys and Investigations Started 

The project got under way in January, 1936. The old 
route was divided into 10-mile sections, and half-a-dozen 
surveyors were assigned to each. Laborers started drain- 
ing the tunnels and clearing debris from the grades. This 
activity continued for 13 months, and Federal funds for 
this project, practically all of which went for labor, 
amounted to $59,598. The sponsor’s contribution was 
$48,660. In May of the present year a supplemental pro- 
ject was approved to complete the survey and preliminary 
work. It provided $45,700 additional in Federal funds 
and $51,000 from the Pennsylvania Highway Depart- 
ment. Between 40 and 70 men have been on the job for 
the past year and a half, and the preliminary survey is 
now practically complete. 

All reports indicate that those workmen of 50 years 
ago did their job well. The tunnel masonry is sound and 
the arches are well preserved; drainage culverts, em- 
bankments and grades are still strong and dependable. 
Their value to the highway is estimated at several mil- 
lion dollars. 

The survey further reveals that the old roadbed will 
help to provide the following desirable features: 

1. A maximum grade of 3 percent, and a maximum 
curvature of 6 degrees with a radius of 995 feet. 

2. By-passes around all cities and larger towns. 

3. Elimination of four railroad and 26 highway grade- 
crossings, with safety ramps for feeder roads. 

4. Grades located above the highwater marks of pre- 
vious floods. 

5. Utilization of southern and western slopes where 
possible, to avoid snow and ice. 
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State Turnpike Commission Created 


Encouraged by these favorable reports, Pennsylvania’s 
legislature passed an act, signed May 21, 1937, creating 
the Pennsylvania Turnpike Commission to build and op- 
erate a $50,000,000 4-lane toll highway over this route, 
from a point on Route 11, 15 miles west of Harrisburg, 
across the Cumberland Valley and through the Alleghe- 
nies to a point on the Lincoln Highway 20 miles east of 
Pittsburgh, or from Middlesex in Cumberland County 
to Irwin in Westmoreland. 

The commission is authorized to float turnpike revenue 
bonds to finance construction. These bonds will not be 
a debt against the state ; they will obligate only the moneys 
collected in tolls. 

It is estimated that the minimum daily traffic will be 
5000 vehicles, assuring an annual income of some $5,000,- 
000. The authorizing act provides that when the road 
is paid for and the bonds retired, it shall become part 
of, and be maintained by, the state’s highway department, 
free of tolls. 


Some Details of Proposed Highway 


More than seven miles of the route’s 164% will be 
through tunnels—37,389 lineal feet, to be exact. These 
tunnels run through solid rock, and are from 26 to 28 
feet wide. They will be ventilated where necessary. Road 
tolls will be collected at their entrances. 

The road’s elevation ranges from 400 feet above sea 
level, near Harrisburg, to 2400 feet at the Laurel Hill 
tunnel. Cars crossing Pennsylvania’s southern mountains 
over present routes must climb an accumlated vertical 
height of 13,880 feet, up 9 percent grades. On the new 
road they will have to climb only 3,900 feet. 

There will be four traffic lanes—two double-lane sep- 
arate roadways, each 22 feet wide, or more. And cars 
moving in opposite directions will be separated by a 6-foot 
parkway. 
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Social Security Act and 
Highway Contractors 


ELINQUENT road contractors and builders em- 

ploying one or more persons have been advised by 
Commissioner of Internal Revenue Guy T. Helvering 
to make immediate tax returns as required under the 
provisions of Titles VIII and IX of the Social Security 
Act to avoid further payment of drastic penalties which 
are now accruing. 

Commissioner Helvering pointed out that every per- 
son employed by road contractors and builders came 
under the provisions of Title VIII which imposes an 
income tax on the wages of every taxable individual and 
an excise tax on the pay roll of every employer of one 
or more. This tax is payable monthly at the office of 
the Collector of Internal Revenue. The present rate for 
employer and employee alike is 1 per cent of the taxable 
wages paid and received. 

Under Title IX of the Act, employers of eight or 
more persons must pay an excise tax on their annual pay 
roll. This tax went into effect on Jan. 1, 1936, and tax 
payments were due from the employers, and the employ- 
ers alone, at the office of the Collector of Internal Revenue 
on the first of this year. This tax is payable annually, 
although the employer may elect to pay it in regular quar- 
terly installments. 

The employer is held responsible for the collection of 
his employee’s tax under Title VIII, and is required to 
collect it when the wages are paid the employee, whether 
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it be weekly or semi-monthly. Once the employer makes 
the 1 per cent deduction from the employee’s pay, he 
becomes the custodian of Federal funds and must account 
for them to the Bureau of Internal Revenue. 

This is done when the employer makes out Treasury 
form SS-1, which, accompanied by the employee-employer 
tax, is filed during the month directly following the 
month in which the taxes were collected. All tax payments 
must be made at the office of the Collector of Internal 
Revenue in the district in which the employer’s place of 
business is located. 

Penalties for delinquencies are levied against the em- 
ployer, not the employee, and range from 5 per cent to 
25 per cent of the tax due, depending on the period of 
delinquency. Criminal action may be taken against those 
who willfully refuse to pay their taxes. 

The employers of one or more are also required to 
file Treasury forms SS-2 and SS-2a. Both are informa- 
tional forms and must be filed at Collectors’ offices not 
later than next July 31, covering the first six months of 
the year. After that they are to be filed at regular quar- 
terly intervals. Form SS-2 will show all the taxable 
wages paid to all employees and SS-2a the taxable wages 
paid each employee. 

Participation in a state unemployment compensation 
fund, approved by the Social Security Board, does not 
exempt employers from the excise tax under Title IX. 
Nor does the fact that there is no state unemployment 
compensation fund relieve the employer of his Federal 
tax payments. In those states where an unemployment 
compensation fund has been approved, deductions up to 
90 per cent of the Federal tax are allowed the employer 
who has already paid his state tax. These deductions are 
not allowed unless the state tax has been paid. 

This tax is due in full from all employers in states 
having no approved fund. The rate for 1936 was 1 per 
cent of the total annual pay roll containing eight or more 
employees, and for 1937 it is 2 per cent. The rate increases 
to 3 per cent in 1938 when it reaches its maximum. The 
annual returns are made on Treasury form 940. 

An employer who employs eight or more persons on 
each of twenty calendar days during a calendar year, 
each day being in a different calendar week, is liable to 
the tax. The same persons do not have to be employed 
during that period, nor do the hours of employment have 
to be the same. 





Important Features of Taxing Provisions of 
Social Security Act 


Actual money, when paid as wages, is not the sole 
basis on which the tax is levied. Goods, clothing, 
lodging, if a part of compensation for services, are 
wages and a fair and reasonable value must be arrived 
at and become subject to the tax. 

Commissions on sales, bonuses and premiums on 
insurance are wages and taxable. 

Officers of corporations whether or not receiving 
compensation are considered employees for the pur- 
pose of taxation. 

Wages paid during sick leave or vacation, or at 
dismissal are taxable. 

Traveling expenses required by salesmen are not 
wages if the salesmen account for, by receipts or 
otherwise, their reasonable expenditures. That part 
for which no accounting is made is construed as a wage 
and is taxable. 

Exercise great care in filling out Treasury forms 
SS-1 and 940. Directions are easy to follow and correct 
returns mean no unnecessary delay. 
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LOW COST ROADS and BRIDGES 


FREE 
AMINATION 
OFFER 


See Coupon 
Bottom This Page 


CLLETTE 
"ng Company 


Congress made this book particularly useful. How? 
The passage of the Hayden-Cartwright Act authorized 
$25,000,000 for farm-to-market road work for each 
fiscal year 1937-38 and 1938-39. The act requires the 
money to be matched, thereby making $50,00,000 
available for each of those two years. This book is a 
technical treatise on low cost road and bridge design 
and construction and covers just the type of work ex- 
pected to be done on the farm-to-market roads. 


In ten well-arranged chapters the authors have cov- 
ered the fundamentals of highway design, economics 
and planning, grading, surface treatment, low-cost pav- 
ing materials and their testing, inspection and mainte- 
nance. An additional chapter discusses highway bridges. 
Although the book is not overloaded with illustrations, 
there are enough to make clear the text. 


In a work of this kind, one would not expect to find 
any discussion of the more expensive types of surfacing 
—sheet asphalt, brick, stone block, etc.—nor does it 
appear. The treatment of the lower types, however, is 
entirely adequate. The authors have not hesitated to 
enlist the cooperation of a number of specialists, which 
adds much to the value of their book. 

The text is so written that it can be used as a field 
book for actual construction. Step by step processes 
are described. Of particular value are the discussions 
on tar and asphalt and the interpretation of tests of 
these bituminous materials. The manufacture of 
bitumens for road work is explained. Other useful 


FREE EXAMINATION OFFER 


GILLETTE PUBLISHING CO., 
400 West Madison St., Chicago, Il. 
Gentlemen: 

Please send me postpaid “Low-Cost Roads and 
Bridges.” In 10 days I agree to return the book 
or remit $6.00 in full payment for the book. 


by 


V. J. Baown, C. E. 
Publishing Director, Roads 
and Streets, Asso. Mem. Am. 
Soc. C. E., Mem. Western 
Soc. Eng., Mem. Am. Road 

Bldrs. Assn. 


C. N. Conner, B. S. in C. E., 

Chairman, Department of 

Design, Highway Research 

Board. Formerly Engineer- 

ing Executive, Am. Road 

Builders Assoc. Mem. Am. 
Soc. C. E. 


344 Pages 
Fully [llustrated—$6.00 


information is the section which explains what the 
various trade named and patented product materials 
are and their distinguishing characteristics. 

Engineering of low cost construction and economics 
of highway types are thoroughly treated. In compiling 
the text matter Messrs. Brown and Conner state—“The 
authors’ problem was one of selection, correlation and 
synthesis, rather than research, experiment and 
analysis.” The book belongs on the desk of every engi- 
neer and contractor doing road work. 

All the types of low cost surfacing processes are dis- 
cussed and denfiite “best practice” methods are ex- 
plained in detail. When considered in conjunction with 
the discussions on economics, the text indicates defi- 
nitely what type of improvement is the most economical 
for a particular road. In fact, herein lies the greatest 
value of the book—helping the engineer or executive 
to decide what type of improvement would be the most 
economical under particular local conditions. The na- 
tional traffic and highway planning survey will indicate 
that for economy, many state highways should be im- 
proved by some low-cost surface rather than a high 
type of construction. For this work this book will 
prove valuable far beyond its cost. 

The authors of this volume were far-sighted enough to 
know that for future construction the economics of high- 
way types would play an increasingly important part in 
improvement programs. They have, therefore, thoroughly 
discussed this phase of highway planning. 

The book is highly recommended as a criterion of low- 
cost road construction practices and methods. 
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Unified Highway Systems 
in France and Germany 


By THOS. H. MacDONALD 
Chief, U. S. Bureau of Public Roads 


BR gremrne a study of conditions abroad, there was 
opportunity to observe various aspects of the prob- 
lem of governmental control and the inevitable effects 
growing out of them. Paris presents the opportunity to 
observe major projects under way for the relief of street 
and highway congestion in a metropolitan area. One gets 
a conception of the instability of great population centers 
when new transportation facilities are available. If we 
have accepted the changing aspects of our own cities 
because they are in a relative sense youthful, the example 
of Paris is illuminating since it is an old world city, ancient 
in comparison to any of our own. Paris did not grow 
without direction, although it cannot be said to have 
adhered to a single plan through the years. What we 
now see is the result of progressive conceptions, each 
developed in harmony with those preceding. The earlier 
undertakings of major importance, beginning with those 
fostered by Louis XIV, were the result of power exerted 
through a single individual. Highways, but particularly 
bridges, developed by Louis XIV and Napoleon are yet 
in service, a tribute to the ability of the technicians of a 
century and a half ago. Because of governmental control 
exerted through rulers who had the foresight and 
determination to accomplish improvements of magnificent 
proportions adequate far into the future, Paris has re- 
mained undated, a city without time. 

With the advent of motor transportation and the 
inevitable changes which it has brought in the amount of 
traffic and the extension of the city’s influence into the 
surrounding country, new major projects are now formu- 
lating ; and although, in the course of years, France has 
supplanted its once absolute rulers by a form of demo- 
cratic government not unlike our own, it is important to 
note that the modern projects are being conceived and 
directed by engineers of the National Department of 
Highways, all of whom have been trained in the Ecole 
des Ponts et Chaussees, the French School of Roads and 
Bridges. For it has been this same great technical institu- 
tion that has supplied the genius to carry out all the great 
national engineering undertakings at least as far back as 
Louis XV, and it is this institution whose sons are now 
the agents of a sovereign people in carrying out the 
modern street and highway developments in and sur- 
rounding the city of Paris. With this long unbroken suc- 
cession of single-minded, long-visioned control I ask you 
to compare the situation as to engineering control existing 
in the area comprising the Chicago Region. 

Or take another example,—that of the Germany of 
today. Here a program of construction of superhighways 
is under way which will give roughly three lines of high- 
ways north and south and three east and west, with a total 
of about 4,500 miles. The area of Germany is about 3.2 
times that of Illinois, its population eight times. On the 
basis of area, therefore, the German undertaking is about 
equivalent to the construction in Illinois of 1,400 miles 
of superhighways ; on the population basis, to a construc- 
tion of about 560 miles in the State. If, however, we 
base the comparison on the ratio of motor vehicle regis- 
trations, Illinois would be required to build around 6,650 
miles to equal the undertaking of Germany. Without here 
considering either cost or details of design, the govern- 
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mental situation in Germany that produced the previous 
conditions and those that are responsible for the present 
undertakings are as strongly contrasted as it is possible 
for opposites to be. Germany is composed of 18 states, 
These states, under the emperor, were responsible for 
the laying out and building each of its own highways. | 
quote Dr. Allmers, President of the National Association 
of the Motor Industry of Germany : “State and provincial 
governments, districts and communal authorities, made 
every effort to obstruct a sound development based on 
uniform principles. The Ministry of Transport was 
powerless, and years elapsed before applications were 
sanctioned by the competent governments of the federal 
states. Every district road engineer built his roads in a 
different way, but nearly all of them built them in the 
wrong way, and only a few appreciated the requirements 
of automobile traffic and these few mostly lacked the 
necessary funds.” 

_Prior to the war there was no concerted national plan 
directed toward the building of a system of roads. It is 
true that the ministry of transport had a broad study 
under way, and while I cannot be certain, I am satisfied 
that the system which I saw in its developing paper stages 
nearly ten years ago, is the system which was the fore- 
runner, at least, of the system which is now rapidly taking 
form. Undoubtedly it is changed in some respects as a 
national concept, and certainly the magnificent concept 
of the engineering and ‘architectural designs is many 
times greater than was ever put forth by the old Germany. 
But the important point is this,—that it was not until the 
National Socialist Party, with its Chief, Herr Hitler, 
established its authoritative control over the national 
life, that this great scheme,—amazing both in the mag- 
nificence of its engineering and architectural design and 
in the speed of its realization—began to take form. One 
feature of it is of outstanding significance from the 
governmental angle. 

Practically all of this system occupies wholly new right 
of ways. That it has been possible to obtain so quickly 
the locations necessary, is a demonstration that all of us 
who have been concerned with the securing of land neces- 
sary for public improvements must agree is a most con- 
vincing example of the power and determination of the 
national government of Germany. 

France, through a history of at Jeast a century and a 
half, has carried out major improvements through a 
central engineering control with all the personnel de- 
veloped, or at least given final training in a single 
institution. In contrast, Germany almost over night upset 
the status of State control of planning and executing high- 
way improvements and turned to a national plan rigidly 
controlled in conception and execution through the power 
of authoritarian government. 

Acknowledgment—The foregoing is an abstract of a 
paper presented May 6 at the 14th Annual Meeting of 
the Chicago Regional Planning , / 
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AvuToMoBILE Highway Hortet To Be ERectep IN 
GERMANY—Germany’s first automobile highway hotel is 
shortly to be constructed near Olvenstedt in Saxony, ad- 
jacent to the Berlin-Magdeburg-Hanover Highway. The 
“hotel” provides a restaurant with sleeping accommoda- 
tions for truck drivers on the ground floor and another 
restaurant on the second floor for the daytime use of pas- 
sengers and excursionists. Four parking places will be 
provided, as well as two filling stations and a repair shop. 
The “hotel” will occupy both sides of the highway and be 
connected by a tunnel for pedestrians’ use. 
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EDITORIAL 


Maintain Detours 
S ONE travels the roads of this country he strikes all 

A kinds of detours. Detours are necessary. Some 
are well maintained, others are rough, muddy, bumpy, 
crooked and dangerous. As T. H. Dennis of the Cali- 
fornia Division of Highway says, “The ideal detour 
from the standpoint of traffic which will use it the most 
would seem to be that which most nearly parallels the 
existing road and at the same time provides a minimum 
of inconvenience in the matter of time, comfort and 
safety.” 

The best detour is none too good. Detours should be 
maintained to a high standard regardless of length. 

There can be no economic relationship between de- 
tour maintenance costs and the number of‘vehicles using 
the detour. Costs have been kept and it has been found 
that they vary from one-half cent per vehicle mile to 
minute amounts too small to consider. Whatever the 
cost, it should be considered part of the cost of im- 
proving the main road, and the detour should be main- 
tained to the best possible standard. 
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Port of Entry 

HAT is this thing called a Port of Entry? It isa 

designated stopping place near the borders of some 
Western States where all inbound traffic, not known to 
the particular locality, is required to stop so that state 
officers of the highway law can give one the once-over. 
It is claimed they are established to stop gasoline boot- 
legging, to help locate stolen cars, and to give road in- 
formation to tourists and drivers of “foreign” cars. 

In Colorado the sober-faced courtesy patrol inhabit 
the stations. In New Mexico grim-faced officers of the 
highway laws hang around the dumpy looking shacks. 
What may be in other states is yet to be found out by 
the writer. One has a feeling that he’s being admitted 
into a foreign country. 

The what of the thing is not as important as the why. 
All these states are part of the United States. Automo- 
bile traffic glides over state lines, generally without 
sensing more than another bump where pavement types 
or road surface types change. Not so in the West. If 
these Ports of Entry were established as part of the na- 
tional traffic survey plan, one could condone their inter- 
ference. They are not, however. They are the enforce- 
ment activity to increase state highway revenues. Why 
private cars should be stopped is, to the writer, a mystery. 
No information is given unless questions are asked. 
Trucks are the only revenue producing factors involved, 
at present. Hence it seems that only trucks should be 
stopped. 

The main purpose, of course, is to increase state 
revenues by enforcement of state revenue producing 


laws. It is granted that these mountain states need 
much greater funds than their population can provide 
to build roads. A large percentage of the cars on the 
roads of these mountain states are “foreign.” This 
would seem to indicate that greater federal aid should 
be extended to these states. Their roads are not all well 
surfaced, graded and drained. They cannot afford to 
spend what is necessary to build high class highways. 
They are a part of the United States and their roads are 
a part of through routes of the nation. 

There is no good reason why these scenic states should 
not be given greater federal aid. The East and Middle 
West should help build these costly mountain roads and 
Ports of Entry should be eliminated. 

How unlike Michigan and Texas, for example, these 
border line stations are. 
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Conveying a Concept 


IFFICULTIES frequently arise in business rela- 

tionships where the language used in agreements 
has grown up without general understanding as to the 
exact shade of meaning of the word as used in the in- 
dustry. Lack of standard, generally understood defini- 
tions of terms used in the motion picture industry pre- 
vented a court decision on a contract, April 20, accord- 
ing to “Industrial Standardization,” when Judge Irving 
Lehman of the New York State Court of Appeals ad- 
mitted that he was “unschooled” in the language used 
in the contract and added that before an opinion could 
be given the court would have to~“be made literate in 
the language.” 

“The parties who made the contract presumably un- 
derstood the meaning of the words they used,” Judge 
Lehman said. “We accept the meaning which the par- 
ties agree the words were intended to have We are 
without guide in arriving at a construction of words 
where there is disagreement between the parties as to 
the meaning which they are intended to convey. 

“The courts endeavor to apply the definitions accepted 
by both parties, though such definitions may be un- 
known to lexicographers. The parties may, if they 
choose, use their own special dictionaries, but when they 
ask the uninitiated to construe their contracts they must 
furnish them with dictionaries they have used. They 
have not done so in this case.” 

This very condition may easily arise in the highway 
construction field where terms have one meaning in com- 
mon parlance and an entirely different meaning in con- 
struction usage. In fact, certain terms in highway con- 
struction do not convey the same concept to two indi- 
vidual engineers or contractors. There is a need for a 
technical dictionary of words as used in civil engineering 
construction and highway building. 
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The picture above shows a Sauer- 
man Slackline Cableway digging 
gravel from deep under water and 
lifting the gravel to the top of a 
screening plant. This machine 
digs, carries, lifts and dumps in 
a rapid, continuous movement, 
ontrolled by one operator. 





SAUERMAN 


LONG RANGE MACHINES 


Waves there is a problem of moving earth, gravel, 
clay, coal, loose ore, etc., any distance from 100 to 1500 ft., 
it is likely that the work can be handled at lowest cost with 





either a Sauerman Slackline or a Sauerman Drag Scraper. 


The first cost of a Sauerman machine is less than that of any 
other equipment of equal range and capacity. Moreover, a 
Sauerman machine is easy to operate and demands little by way 
of maintenance. Under favorable conditions, the total operating 


Sauerman Drag Scrapers are 
used to dig and haul materials to 
a crusher or hopper—to stockpile 


expense may be as little as 3c per cubic yard handled. surplus products—to load mate- 


For complete data, write for Catalog 18. 


rials from a pit, bank or storage 
pile direct to trucks. A truck- 


SAUERMAN BROS., 488 S. Clinton Street CHICAGO loading setup is shown above. 








HEAVY TRAILER 


PROBLEMS 
CAN BE SOLVED 


at lower cost by C. R. 
Jahn Standard Trail- 
ers. There is a wheel 
design to care for 
every load and prac- 
tically all State Regu- 
lations. Ask— 


C. R. JAHN 
COMPANY 
Builders Bldg. 
CHICAGO 


Dual axles of 
the oscillating 
type used on 
six-wheel _ trail- 
ers placed 
crosswise of the 
rear of the 
frame. 


Tandem rear 
axles used on 
six-wheel trailers 
mounted on large 
rocker beams. 


Multiple 
rear axles in 
capacities 
from 25 tons 
up. Two oscil- 
lating axles in 


tandem and i} 
mounted on s H 


large rocker 
beams assure 
perfect distri- 
bution of load 
over all tires. 


Single rear axle 
used on four-wheel 
trailers mounted on 
single or dual tires. 
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For spreading chips, cinders and sand, this spreader 
is unequalled in strength, reliability, and economy. 
A spinning disk distributes the material evenly to any 
desired width up to |4 feet. It is equally efficient 
for surfacing roads in summer, and pte icy streets 
in winter. Full information can be had by writing for 


Bulletin No. 58. 





COME TO TRAILER HEADQUARTERS| GOOD ROADS MACHY. CORP. 





KENNETT SQUARE PENNSYLVANIA 
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MODEL 135 
COMPRESSION 135 LBS.PER . 
INCH OF CONTACT 7 
The most economical F=f 
and efficient Roller 3 
for all types of patch py, 
work and miscellaneous 












a High-speed Trailer 


he WHEELED ROLLER Corp. * SAN ANTONIO, TEXAS 
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NEW EQUIPMENT 
AND MATERIALS 


New Crusher 


A new pulverizer or “Swing-Hammer” 
crusher has been placed on the market by 
the Day Pulverizer Co., Knoxville, Tenn. 
This pulverizer, or crusher, has a feed 
opening to take a “man size” stone, 12 in. x 
21 in. The machine is stated to have a ca- 




















No. 70 Model “JR” Day Pulveriser 


pacity of from 15 to 30 tons of finely ground 
agricultural lime per hour, or when produc- 
ing 2 in. materials and under, from 25 to 
50 tons per hour. 

SKF double roll self aligning roller 
bearings are standard on all of these ma- 
chines. The hammers are made of man- 
ganese steel and the grate bars are com- 
posed of high carbon tool steel bars which 
may be used on both sides, as well as sep- 
arated for various sizes of materials. 

The approximate weight of the pulver- 
izer, or “swing-hammer,” crusher on skids 
is 10,000 lbs. Elevators for the machine 
may be furnished in any desired length. 
Although used extensively for the produc- 
tion of agricultural lime, the No. 70, Model 
“JR” machine is used frequently for the 
production of road materials, chips, etc. 

Several smaller new models of Day 
pulverizers have recently been placed on the 
market, all equipped with SKF roller bear- 
ings, these machines ranging in capacities 
of from 3 to 50 tons per hour, depending 
upon conditions. 


v 


Improved Gardner-Denver 
Compressor 


The Gardner-Denver Co., Quincy, IIL, 
has announced an improved single stage, 
horizontal air compressor for heavy-duty 
full load service and continuous operation 
at low power costs. Known as the “RX” 





Gardner-Denver “RX” Single-Stage 
Horizontal Compressor. 


Compressor, it has totally enclosed dust- 
proof construction without sacrifice of ac- 
cessibility as well as accurate balance and 
freedom from vibration. 

Another important feature of the “RX” 
compressors is the electro-pneumatic con- 
trol. With this control the compressor 
always starts unloaded and the air supply 
is automatically adjusted to fit the air re- 
quirements, resulting in exceptional part- 
load economy. The compressors are 
equipped with Timken tapered adjustable 
roller main bearings. 


v 
New Ditcher 


To meet the demand for a smaller ditch- 
er with the operating advantages of their 
larger Model 160 ditcher, The Buckeye 
Traction Ditcher Co., Findlay, O., have 
brought out a new service ditcher which 
they are calling Model 120. 

The new ditcher’s most outstanding fea- 
ture is its shiftable boom which enables 
the machine to dig right along side of 
curbs, close to trees, poles and other ob- 
structions. This boom rides on two heavy 
steel tubes and is readily moved to either 
side or to any intermediate point, bringing 
the edge of the ditch to within 4 in. of the 
outside of the Alligator traction treads or 
within 10 in. of the overall clearance of 





Model 120 Buckeye Ditcher 


the machine. Overall width of the machine 
is only 6 ft. 3 in. 

Use of tubular steel boom construction 
is an interesting development in this new 
ditcher. Two telescoping sections provide 
means of readily adjusting the boom for 
normal maximum cutting depths of 6 ft., 
8 ft., or 10 ft. Cutting widths range from 
16 in. to 30 in. 

A considerable saving in weight is af- 
fected by the use of 100 per cent electric 
alloy, heat treated steels throughout the 
machine. This adds to the ease with which 
the machine can be maneuvered in close 
quarters. Bearing pressure on the Alliga- 
tor treads is reduced to approximately 9 
Ibs. per square inch. Low overhead clear- 
ance and low center of gravity with the 
boom raised for travel are advantages. 

A real help on a good many jobs is the 
provision which is made for digging while 
the machine is tractioning backward. This 
permits tunneling under sidewalks, digging 
right up to building foundations, cutting 
manholes, etc. 

Twenty selective gear speed changes 
forward and four in reverse give a choice 
of digging speeds from 2.6 in. to 89 in. per 
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minute. Changing one sprocket doubles the 
speeds available. 

A more complete description of the Mod- 
el 120 will be found in the new bulletin 
which may be secured by writing to The 
Buckeye Traction Ditcher Co., Findlay, O. 


v 


Preformed Rubber 
Expansion Joint Filler 


A new type of rubber expansion joini fil- 
ler for all conventional joint openings used 
in concrete highways, structures, curbs, 
sidewalks, tanks and other miscellaneous 
types of construction has recently been in- 
troduced by The B. F. Goodrich Co., Akron, 
O. 

These preformed strips are made of rub- 
ber specially compounded for great age and 
wear-resisting qualities. They are designed 
with flexible lips on the two sides, which 
project upward against the concrete surface 
of the joint opening, making their removal 
very difficult. In order that the strips may 
be easily compressed, they are made with a 
large tubular opening in the center. The 
top surface is slightly indented or grooved 
to provide for downward thrust of surface 
upon compression. Due to this latter fea- 
ture, it iS stated to be impossible for ma- 
terial to extrude above wearing surface of 
the pavement. 

The strips are designed to be placed under 
partial compression as they are made about 
25 per cent wider than the opening in which 
they are to be used. This permits the rub 
ber to follow the concrete as it contracts 





Preformed Rubber Expansion Joint Fille) 


and yet compress readily when the concrete 
expands. 

The recommended method of use is t 
place the strips in the bottom, ends and top 
of the joint opening which provides a rubber 
gasket around the entire cross-section of th: 
pavement or structure. These strips can 
also be used with the several types of joint 
opening devices and make very efficient 
seals for air cushion joints. 

Advantages claimed for this new Good- 
rich preformed rubber expansion joint fil- 
ler are that it eliminates expensive joint 
maintenance work; is low in cost; entails 
no waste through trimming; cannot be 
damaged by ordinary handling; is quick!) 
installed by unskilled workmen without aid 
of special tools. 

To date satisfactory installations of these 
preformed rubber strips have been made 
in highways in Ohio, Indiana, Michigan, 
the District of Columbia, Tennessee and 
Georgia. 
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L* CROSSE “c. 


peony Duly TRAILERS | 


WELVE different types ... Five Tons to Two Hundred 
Tons capacity ... Four to Sixteen Wheels ... Two to 
Eight Axles ... Designed to Avoid Highway Damage... 
Simplify your Heavy Hauling Problems... Write... 
LA CROSSE TRAILER & EQUIPMENT CO., Funk Bidg., La Crosse, Wis., U. S. A. 


SUBSIDIARY OF LA CROSSE BOILER COMPANY 














FRONT END ATTACHMENTS 


FOR INDUSTRIAL TRACTORS 


Write for Circular on types, sizes and prices 


ELKHART White ME . Co. INDIANA 








Only power 
necessary 
is a light 
truck or 
team. 


Roller bearings Gears are 
throughout now enclosed 


3 sweeping speeds 





9-ft. wire or 
fibre brush 


Sprinkler tank available for street work 
W. E. GRACE CO. 


1822 Chestnut St. Dallas, Tex. 











“THE FLEX-PLANE 
WIDE SCREED” 


Fo FLEX-PLANE FINISHING MACHINE TYPE R- 


CLUTCHES — = spoons 





Gt AR BOX TRANSMISSION : 
/ SPE EcOS FORWARD 
2 SPEEDS REVERSE 











More speed—smoother  surface—stronger 
concrete—back screeding—keys the aggre- 
gate in two directions—no more carrying back 
concrete by pitman—prevent overrun, scaling 
and over-agitation. 


FLEXIBLE ROAD JOINT MACHINE CO. 
WARREN, OHIO 





BELT CONVEYOR CATALOG AND MANUAL 

















MAIL TODAY— RS-7 
Barber-GreeneCompany, Aurora, Illinois—Gentlemen: Send 
me without cost or obligation your new 116-page Belt Con- 
veyor Catalog and Manual that not only shows the complete 
line of B-G Standardized Belt Conveyors, but has 20 pages 
devoted entirely to Engineering Data. 


Name 
Company 
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New Trailer Line 


A new line of trailers has been announced 
by C. R. Jahn Co., Builders Bldg., Chicago, 
Ill. Capacities from 5 to 50 tons are avail- 
able either in full or semi-trailers. Three 
different frames are offered—drop, light 
kick-up, or flat platform, and practically 
all state regulations are conformed with 
by the overall widths, lengths, and wheel 


verse speeds from 2 ft. to 59 ft. per minute. 
The elevator digging speeds range from 20 
to 47 buckets per minute, with a digging 
capacity of 180 cu. yd. per hour. 

The forward speeds of the caterpillar 
crawlers are synchronized with the digging 
speeds of the excavating unit. The buckets 
have a patented positive-dump feature which 
ejects the entire contents of each load. The 





New Jahn Trailer 


designs of the entire line. All castings are 
of electric cast steel. The unusual strength 
and rigidity in the frame is said to be ac- 
complished by using deeper main beam sec- 
tions and a greater number of cross mem- 
bers, but does not increase the trailer’s 
weight. Dual-type wheels of cast steel, 
heavily reinforced, roll on oversized tapered 
roller bearings. The small diameter of the 
wheels keeps the trailer bed low for easier 
loading and handling. The number of wheels 
varv from 4 to 12 according to trailer size. 
Those in the rear are arranged on single, 
tandem, or dual-tandem axles, whichever is 
required. In the tandem axle design the 
wheels are mounted on a special rocker 
arrangement to assure even distribution of 
load at all times. Oscillating front axles 
used on trailers of lower capacities are 
claimed to provide a flexibility which helps 
relieve frame members of strains and 
stresses. In the heavy-duty trailer the large 
diameter fifth wheel is mounted on heavy, 
silica manganese alloy steel springs. Brake 
drums are cast integral with the wheels, 
and the internal expanding brakes are oper- 
ated by brake wheel or lever. Vacuum or 
air power brakes are available, however. 

Standard equipment on all trailers in- 
cludes loading ramps, lash rings, and Ale- 
mite or Zerk pressure grease fittings on 
moving parts. Safety chains are furnished 
on all full trailers. Side extension brackets, 
electric lights and reflectors, side loading 
ledges, push bar attachment on rear, spe- 
cial paint jobs and lettering, lower fifth 
wheel for semi-trailers, are all available as 
extra equipment. 


v 
New Ruth Multi-Bucket Excavator 


A new excavator embodying all the ad- 
vanced and proven engineering features of 
the Ruth dredger, with a new type bucket 
designed for digging under the hardest kind 
of conditions, has been brought out by the 
Ruth Dredger Manufacturing Corp., 5980 
South Boyle Ave., Los Angeles, Calif. It 
is stated the new excavator will handle 
road construction much more efficiently 
than the Ruth dredgers. 

This new Model H-V Ruth multi-bucket 
excavator has eight forward speeds, two in 
reverse and four elevator digging speeds. 
Forward traction speeds while working 
range from 1 ft. to 86 ft. per minute; re- 





cutting teeth and cutting lips are of high 
abrasive resistant steel and are replaceable. 
The fully adjustable bucket elevator, which 
can be operated from either side of the main 
unit with equal efficiency, has a vertical 
movement of 7 ft. 5 in., lateral movement of 
6 ft., which permits a wide range for dif- 
ferent sizes and types of cuts and work as 


> 





New Ruth Multi-Bucket Excavator 


well as maintaining an even, regular, uni- 
form cut, regardless of the contour or ir- 
regularities of the ditch or bank. The pow- 
ered extension crawler is turnable for ex- 
tending or retracting, as well as for easily 
passing obstructions when in the spanning 
position. It can be telescopically spanned 
whatever distance is required. Special track 
pads to meet any working condition are 
available. When digging from one bank 
with both crawlers in close-together posi- 
tion, the roadway required is 7 ft. There 
are other models in the line to meet any 
size, type or condition of excavation. The 
adjustable power driven conveyor deposits 
the excavated material where desired, for 
loading into trucks or other carrying vehi- 
cles. 

Additional information can be obtained 
from the manufacturers, the Ruth Dredger 
Manufacturing Corporation, 5980 South 
Boyle Ave., Los Angeles, Calif. 


v 


New Portable Gasoline Hammers 

The Barco Manufacturing Co., Chicago, 
Ill., manufacturers of Barco portable gaso- 
line hammers, have developed two new 
models—one known as the H-6 heavy 
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duty type, weight 89 Ibs.; the other Model 
J-2, weighing about 70 Ibs. 

The changes incorporated consist of a 
new timing device and rearrangement of 
the bottom end. The tie rod springs have 
been eliminated and in place of them an 
internal cushion spring is used. When 
lifting the hammer for a new location, 
this spring takes the shock of the blow, 
materially reducing the impact shock to 
other parts. The changes also result in 
giving the hammer slightly more power 
and reducing the vibration somewhat. A 
new quick acting lock for the tool is an- 
other of the features, and various other 
minor improvements have been incorpor- 
ated. 

The heavy duty, Model H-6, is recom- 
mended by the manufacturers for pave- 
ment and rock breaking, shallow drilling, 





New Model Barco Portable Gasoline 
Hammer 


backfill tamping, asphalt cutting, sheeting 
driving and general demolition work. 

The small Model J-2 has been developed 
for continuous drilting and with it there 
is available a complete set-up, including a 
small portable compressor for ease in trans- 
portation to the interior and other inac- 
cessible locations. 


Detailed information will be gladly sup- 
plied upon request. Communications 
should be addressed to the company at 
1801 Winnemac Ave., Chicago. 


v 


Manager Laubach Names Gar Wood 
Tank Distributors 


Harold C. Laubach, general manager of 
the tank division of Gar Wood Industries, 
Inc., Detroit, Mich., has announced the 
recent appointment of the following dis- 
tributors: Chio Equipment Co. 47-49 West 
Maple St., Columbus, O., and Oil Station 
Appliance Co., 1145 East 22nd St., Indiana- 
polis, Ind. Mr. C. L. Combs is manager of 
the Ohio company which will handle the 
central and southern Ohio territory. Mr. 
Ray E. Jones heads the Indianapolis con- 
cern which will distribute Gar Wood tanks 
throughout the state of Indiana with the 
exception of the territory adjacent to Louis- 
ville, Chicago and Cincinnati. 
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WITH THE 
MANUFACTURERS 
H. A. Barber Made Vice-President 


Barber-Greene 


Mr. H. A. Barber was recently made a 
vice-president of Barber-Greene Co., Au- 
rora, Ill. Mr. Barber, who received his 
degree in Mechanical Engineering at the 
University of Illinois, has acquired both 
practical and technical experience in all 
phases of the Barber-Greene line of 
standardized material handling machines. 
He has worked in virtually every depart- 
ment in the factory, and has done a great 
amount of service work in the field, par- 
ticularly on B-G bituminous machines. 
His experience also includes research and 
engineering design. In his new position, 
Mr. H. A. Barber will continue to assist 
his father, Mr. H. H. Barber, President 
and engineering genius of the company, 
in the supervision of engineering and 
manufacturing. The officers of the Bar- 
ber-Greene Co. are now Mr. H. H. Barber, 
President; Mr. W. B. Greene, Vice-Presi- 
dent and Treas.; Mr. H. A. Barber, Vice- 
President; and Mr. D. G. MclIlwraith, 
Secretary. 


v 
Davey Brings Out House Organ 


Publication of a new monthly house or- 
gan called The Davey Diary has been 
started by the Davey Compressor Co., 
Inc., Kent, O. The first issue of the new 
paper, which appeared July 1, was mailed 
to the more than 5,000 Davey salesmen, 
dealers, distributors, and users throughout 
the world. Along with it went a personal 
letter from Paul H. Davey, president, in- 
viting comments and criticism. “Publica- 
tion of this house organ marks the in- 
ception of a national sales and advertising 
program which will add materially to the 
profits of every Davey dealer and sales- 
man,” Mr. Davey said. Features of the 
first edition were illustrations and facts 
concerning the various Davey models, 
and a wealth of personal items from the 
Davey dealer family. The paper was 
edited by Arthur C. Palm, magazine writer 
and novelist, who is now affiliated with 
the Davey Company in a sales promotion- 
al capacity. Cartoon illustrations were 
by Howard Brown, whose drawings are 
featured by Esquire, The New Yorker, 
Colliers, and other national magazines. 


v 


H. S. Lord Now Vice President 
French & Hecht 


H. S. Lord who has been vice president 
and general manager of Hart Carter Co., 
Peoria, Ill., since 1929 has recently ac- 
cepted a position as vice president of 
French & Hecht, Inc., Davenport, Ia., and 
will assume his new duties with the Dav- 
enport concern August 1, 1937. Mr. Lord 
has had a wide experience in the agricul- 
tural machinery industry, having been ac- 
tively identified with it since 1908. He 
was connected with the Moline Plow Co., 
Moline, Ill., from 1912 to 1922, and con- 
sequently is no stranger to the farm 
equipment industry. Just prior to the time 
that he went with Hart Carter Co., he 
was vice president in charge of sales with 
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SPREADING MATERIAL 


The Gibbes Spreader Attachment is designed for use in constructing and 
It is particularly effective for applying crushed 
stone, gravel, slag and similar material on bituminous surface treat- 


It spreads smoothly, in uniform quantity and width and saves material 
and labor. It makes a better job. Proper spreading width is obtained 
by flaring the sides of the spreader box. 


It is simple and substantial, cost is low and it will last indefinitely. 


Each truck has its spreader securely bolted on and no time is lost. 
The attachment can be removed in a few minutes. 


APPROVED AND USED BY HIGHWAY DEPARTMENTS AND CON- 
TRACTORS. 


“We have not used any spreader yet that will spread stone more uni- 
formly or that is as simple to operate. It is one of the best spreaders 


Also approved and used in large numbers by North Carolina Highway 
Department and many road builders. 


Write for descriptive circulars and prices. 


GIBBES MACHINERY COMPANY 
COLUMBIA, S. C. 


Patent No. 1981095 


This 


Signed: Chas. H. Moorefield, 
State Highway Engineer 











Nichols & Shepard Co., Battle Creek, 
Mich., and filled the same position with 
the Oliver Farm Equipment Co. until he 
went with the Peoria concern. Mr. Lord 
has served for several years on the exec- 
utive committee of the Farm Equipment 
Institute and is now a member of it. 
v 
"Caterpillar" Promotions 

Louis B. Neumiller, former manager of 
the central sales division for Caterpillar 
Tractor Co., has been named director of 
industrial relations for the company, a 
new post, created because of employment 
growth. Mr. Neumiller will devote his 
entire time to matters affecting “Cater- 
pillar” personnel. He will leave the sales 
department to take office as a member of 


the administrative staff of the company. 
Years of experience with “Caterpillar” 
gives Mr. Neumiller an excellent back- 
ground for his new duties. He first joined 
The Holt Manufacturing Co. in 1915, and 
in the engineering department there 
gained much valuable shop knowledge. 
He was promoted to superintendent of the 
drafting room with supervision of con- 
struction and experimental models. Trans- 
ferred to the parts department in 1921, 
Mr. Neumiller became general parts man- 
ager. In 1930 he was placed at the head 
of the service department as general serv- 
ice manager. Last January, he became 
central sales division manager, which posi- 
tion he has held until his present advance- 
ment. 
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Air Compressor 


rom ORD 
, Fk PARTS 






Mi oce! A or B Ford Mo- 
tor fitted with patented 
Smith Compressor Head 
with two cylinders for pow- 
er and two compressing air. 
Over 60 cubic feet per minute capacity. Head 
equipped with high speed compressor valves. 
Automatic unloading and idling. Widely used 
to operate jackhammers, paving breakers, clay 
spades, tampers, riveting hammers, sand blasts, 
paint sprays, etc. 


Low first cost, light weight, economical op- 
eration, repair parts available everywhere. 


Complete machines available or Smith Com- 
pressor Head and accessories with instructions 
for mounting. 


Write for complete information and prices. 


GORDON SMITH AND COMPANY, INC. 
516—10th St., Bowling Green, Kentucky 








THE WILLIAMS 
MULTIPLE-ROPE 
BUCKET 







OUTPUT 
that 
BYINGS 


DOUBLE 
HINGE 
gives you 
a longer 
spread of 
open 
bucket. 





DOUBLE HINGE gives you a more rigid con- 
struction and greater digging strength. Write 
for new bulletin. 

Built by 


THE WELLMAN ENGINEERING CO. 


7020 Central Ave., CLEVELAND, OHIO 


WILLIAMS 


POWER-ARM, POWER-WHEEL’, MULTIPLE-ROPE, 
DRAGLINE .....-- 








Important promotions were announced 
by E. R. Galvin, General Sales Manager, 
who named Leonard J. Fletcher, former 
head of the agricultural sales division, as 
assistant general sales manager. Mr. 
Fletcher graduated in agricultural engi- 
neering from Iowa State College at 
Ames in 1915. From then until 1927, he 
was in charge of the agricultural engi- 
neering division at the University of Cali- 
fornia. He left that institution to join 
Caterpillar Tractor Co., in charge of agri- 
cultural sales. He has gained interna- 
tional recognition on agricultural mat- 
ters. He was the first “Caterpillar” man 
to go to the U.S.S.R., spending the year 
of 1929 there, and returning for a portion 
of the year 1933. He directed the develop- 
ment of the new “Caterpillar” agricultural 
dealers’ organization, beginning this work 
about two and one half years ago. His 
work with the company has been mostly 
regarding the utilization of “Caterpillar” 
track-type tractors in agriculture and 
erosion control. Mr. Fletcher is a past 
president of the American Society of Agri- 
cultural Engineers, and represents the 
ASAE in the American Engineering 
Council. He is a member of the Agricul- 
tural Committee of the Chamber of Com- 
merce of the United States. 

C. M. Burdette, former assistant to Mr. 
Neumiller, has now been advanced to 
manager of the central sales division. Mr. 
Burdette came to Caterpillar Tractor Co. 
six years ago from General Motors Co., 
where he had been associated with the 
Hyatt Bearing division as western man- 
ager for many years. Important among 
his assignments with “Caterpillar” has been 
the conducting of the 1936 and 1937 ma- 
chinery shows, which were attended by 
the company’s distributors and included 
more than 12,000 guests. 

Charles A. Spears, who has been super- 
visor of special representatives, has been 
promoted to manager of allied equipment 
sales. Mr. Spears has been associated 
with Caterpillar Tractor Co. for seven 
years. He graduated in Civil Engineer- 
ing from the University of California and 
as a practicing engineer gained much ex- 
perience in railroading and with Los An- 
geles County, in California. Mr. Spears 
has an unusually wide acquaintance 
among both manufacturers and users of 
road machinery. He, at one time, headed 
the Spears-Wells Machinery Co., Oakland, 
Calif., which manufactured that type of 
equipment. 

Merwin T. Farley, eastern agricultural 
sales supervisor, has been promoted to 
agricultural sales manager of the eastern 
division. Mr. Farley has been with the 
company and one of its predecessors for 
many years. At one time he was factory 
manager for the Western Harvester Co. 

Floyd E. Rusher, agricultural sales 
manager of the eastern division, has been 
promoted to assistant sales manager of 
the central division, succeeding Mr. Bur- 
dette. Mr. Rusher has been with the com- 
pany for six years, having come from the 
J. I. Case Co., for whom he had served 
as branch manager. He has also served 
“Caterpillar” as district representative 
for the central and northwest sections. 
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Victor A. Stibolt, French & Hecht 
Official, Is Dead 


Victor A. Stibolt, 47, 559 26th St., Rock 
Island, Ill., executive vice president of 
French & Hecht, Inc., Davenport, Ia., died 
suddenly of a heart attack June 3, in his 
home. His death came as a distinct shock 
to his relatives and a wide circle of 
friends. He had an established reputation 
in the Quad-city industrial circle, and 
had held executive positions, with the Mo- 
line Plow Co., The Rock Island Plow Co., 
and Rock Island Arsenal before becoming 
associated with French & Hecht., Inc., in 
January, 1936. Mr. Stibolt was a native 
of Davenport, Ia., and was born Sept. 8, 
1889. He received his education in Day- 
enport public schools and Cornell Uni- 
versity, Ithaca, N.Y. While in college 
he was a star track athlete, specializing 
in the hurdle events, and he won an inter- 
collegiate championship for Cornell in 
1911. His major in college was engi- 
neering. His first position after gradua- 
tion from the engineering course was 
with the Robert Schaeffer Co., Chicago. A 
year later he went to the Moline Plow Co., 
as chief engineer. During the World War 
he served with the ordnance department 
of the United States army and was sta 
tioned at Rock Island arsenal. After th: 
war he became affiliated with a lumber 
company at Hammond, La., returning t: 
Rock Island in 1926 to become genera! 
manager of the Rock Island Plow Co. Hi 
returned to Hammond in 1932 and then 
came to Davenport. While in Louisiana 
he served the Southern Pine association 
in executive capacities. He was married 
May 9, 1917, in Rock Island to Miss Helen 
Davis, daughter of Mr. and Mrs. T. B 
Davis, prominent Rock Island residents. 
She survives together with three sons, 
Victor, Thomas B., and Richard A., all at 
home; his mother, Mrs. Ottilie B. Stibolt, 
Davenport; one brother, Carl, Chicago, 
and one sister, Mrs. Leon Hass, Daven 


port. 
v 


New Motion Picture Dramatizes Lubri- 
cation In Modern Industry 

A unique motion picture dramatization 
of lubrication methods in modern in- 
dustry, one of the most comprehensive 
studies of its kind ever attempted, was 
shown for the first time recently in the 
preview theatre of Radio City Music Hall, 
Rockefeller Center, New York. More 
than 100 representatives of the trade press 
saw the first public screening of the new 
film as guests of P. M. Gordon, Manager 
of the Industrial Department of the So- 
cony-Vacuum Oil Company, producers of 
the picture. 

The new film is done in a “March of 
Time” style. Unusual animated drawing 
and striking photography are used to il- 
lustrate correct lubrication of various 
types of machinery. The picture is called 
“The Inside Story.” A microscopic film 
of oil assumes the hero’s role in this in- 
dustrial drama. But for this film of oil, 
the picture points out, many of the com- 
mon daily conveniences of modern life, 
now within the reach of millions of people, 
would never have been possible. The 
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What happens inside of a Diesel engine is 
indicated by this scene which takes the 
form of an animated drawing when flashed 
upon the screen. The opration of the Diesel, 
how its works and how it is lubricated are 
clearly illustrated in the animation. In this 
photograph, the cylinder is about to com- 
press the injected fuel and start the power 
stroke. 


story of the fundamentals behind correct 
lubrication is told by showing bearings, 
gears and cylinders—the essential ele- 
ments of all machines—and demonstrat- 
ing how they operate, how they are lubri- 
cated and the lubrication needs of various 
types. 

After a quick review of the field of in- 
dustrial and mechanical progress, pre- 
sented in effective photomontage, the film 
demonstrates the need of lubrication to 
protect moving parts. The spectator sees 
the results of friction when two highly 
polished surfaces mowe on each other. 
Microphotographs, enlarged until they 
cover the whole screen, show the reasons 
for friction, the fact that even highly 
polished surfaces are covered with hills 
and dales which the unaided eye cannot 
see. Various bearings are then shown 
and an animated drawing shows just what 
goes on inside, how lubrication prevents 
metal to metal contact. Factors to be 
taken into consideration in the selection of 
the proper lubricant are fully explained. 
In a similar way, the lubrication of gears 
is illustrated with animated drawings 
showing how a gear transmits power and 
how the lubricant provides protection. 

Another series of pictures shows the 
work that correct lubrication does in pro- 
tecting the moving parts of various prime 
motors—the Diesel engine being selected 
as an example. Animated drawings make 
clear the principle upon which the engine 
operates and the manner in which ex- 
plosions are translated into usable power. 
Further drawings illustrate what a lubri- 
cant must do if efficient operation is to be 
maintained. 

The new film will be shown to business 
organizations and to groups of plant man- 
agers and factory executives in industrial 
communities throughout the country. 


v 
Hanson Co. Appoints Dealers 


The Hanson Excavator Works, a di- 
vision of the Hanson Clutch & Machin- 
ery Co., Tiffin, O., has appointed the fol- 
lowing firms as Hanson dealers: The 








Equipment Co., 30 Prentiss St., Boston, 
Mass.; Dale & Rankin, Inc., 113 Freling- 
huysen Ave., Newark, N. J.; Construc- 
tion Equipment Co., Post Office Box 671, 
Hartford, Conn.; J. Shuman Hower, 85 N. 
Genesee St., Utica, N. Y.; R. C. Stan- 
hope, Inc., 101 West 3lst St., New York 
N.Y. The above firms will handle the full 
line of Hanson excavators from ¥% cu. yd. 
to 3% cu. yd. capacities and the full line 
of Hanson platform and skeleton trailers 
All of these firms are well-known through- 
out the New England District. 
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Bakewell Becomes Special Representa- 
tive to Blaw-Knox 


Donald C. 
Bakewell has 
resigned as vice 
president and 
chairman of the 
executive com- 
mittee of the 
Continental Roll 
and Steel 
Foundry Co., in 
which capacity 
he has_ served 
since 1930, to 
become _ special 
representative of the Blaw-Knox Co. He 
will make his headquarters in the execu 
tive offices at Pittsburgh. 

He is a graduate of Yale University o! 
the Class of 1908. After two years ol 
postgraduate work at Massachusetts In- 
stitute of Technology, he was a special 
apprentice for the Pennsylvania Railroad 
at Altoona, Pa. From 1911 to 1917, he 
was connected with the Duquesne Steel 
Foundry Co., as machinist, tool maker, as- 
sistant superintendent, assistant secretary. 
and secretary. In 1917, Mr. Bakewell wa 
made president of this company and served 
in that capacity until the merger with Con- 
tinental Roll and Steel Foundry Co., ir 
1930. 

Mr. Bakewell is vice president and mem- 
ber of the executive committee of the [Illi- 
nois Zinc Co., director of E. H. Jennings 
Bros. Co., director of the Coraopolis Trust 
Co., member of American Iron & Stee’ 
Institute, member of the advisory com- 
mitte of the American Foundrymen’s As- 
sociation, and director and member of the 
executive committee of the Steel Founders 
Society of America. 
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Goodrich Building Addition to 
Philadelphia Works 

Contracts for the construction of an ad- 
dition to The Philadelphia Rubber Works, 
reclaim division of The B. F. Goodrich 
Co., Akron, O., were awarded June 17 and 
work will be started immediately. The 
amount of the building contract was ap- 
proximately $109,000 and Goodrich will 
expend in excess of $500,000 in moderniz- 
ing machinery, processes and equipment 
in the company’s reclaim division during 
the next six months. The construction 
program is the largest undertaken by 
Goodrich in Akron since 1929, according 
to Goodrich officials. 





D. c. Bakewell 
























@ We cut your costs and save time and 
money. 


WE control equipment unobtainable 
elsewhere. 


WE render unequalled service. 


BREAK 


@ WE specialize on difficult 
BREAKING & BLASTING. 


WE have most modern equipment. 
OUR trucks go anywhere. 


CONCRETE 


@ Trenches — Roads — Foundations 
Building Alterations — Railroad 
Work and Heavy Engine Founda- 
tions. 


CONCRETE CUTTING 
CORP. OF AMERICA 


52 Clark Street * Brooklyn, N. Y. 
Mirs. Rapid Pavement Breakers. 
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LITTLE EFFORT: 


Here's a machine that piles up 
big yardage without calling| — 


for marathon endurance from the operator. 


METERED VACUUM CONTROL speeds up 
digging by making every swing of the dipper 
fast and accurate. Finger tip pressure by the 


operator commands instant response from 


the machine. 


vitibte 
SHOVELS Come : 


CLAMSHELLS CRANES 
AM RUCKEYE TRACTION DITCHER COMPANY 


FIMOLAY OHIO 


TRENCH HOES 
DRAGLINES 















When use of a Buckeye Spreader replaces hand 
spreading, the report is usually about like this 
one from Kentucky —"“spreading costs cut better 
than 75%". 


Savings in material are important, 


too . . . Write tor complete facts 


THE BUCKEYE TRACTION DITCHER CO 


FINDLAY, OHIO 


Buckeyey 
Surface Matarial 


SPREADER 











Sayre Now Manager Chicago Office 
of Fuller Co. 


Fuller Co., Catasauqua, Pa., announces 
the appointment of Howard S. Sayre as 
manager of Chicago Office effective July 
lst. Mr. Sayre has been in the employ of the 
Fuller Co., for a number of years, on engi- 
neering and sales work, at the home office. 
The Chicago Office is located at 1118 Mar- 
quette Building. 


v 
NEW LITERATURE 


Kentucky Rock Asphalt—A  32-page 
booklet, entitled “Kentucky Rock Asphalt— 
Specifications and Designs for Its Many 
Uses in Construction and Maintenance” has 
been issued by the Kentucky Rock Asphalt 
Institute, 312 South 4th St., Louisville, 
Ky. It is intended as a general guide and 
instruction book for the proper use of Ken- 
tucky sandstone rock asphalt. Definite 
specifications are given on which contracts 
may be based for the construction of a 
street or road surface of this material. One 
chapter is devoted to maintenance, repair 
and resurfacing. 


Asphalt Pocket Reference for Highway 
Engineers—A new and enlarged “Asphalt 
Pocket Reference for Highway Engineers,” 
Sixth Edition, written by Prevost Hub- 
bard, Chemical Engineer and Bernard E. 
Gray, Chief Highway Engineer, The 
Asphalt Institute has been issued. Its 17 
chapters, contained in 240 pages, comprise 
a comprehensive handbook of all phases of 
asphalt highway construction. Flexible, 
leather-finished, compacted to ¥% in. in 
thickness this manual is a handy and dur- 





able vest pocket edition. Copies of this 
Pocket Reference Manual may be obtained 
without charge, from The Asphalt Insti- 
tute, 801 Second Ave., New York, N.Y. 


Cableway Excavators, Drag Scrapers— 
A useful data-book on the subject of drag 
scrapers, slackline excavators, tautline ca- 
ble-ways, and traveling tower machines is 
the 84-page Sauerman Catalog No. 18 re- 
cently issued. Over 200 cuts are used to 
illustrate the numerous ways of applying 
these machines in the excavation and han- 
dling of gravel, clay, loose ores, coal, etc. 
and over 50 cuts showing important details 
of design. A copy of this catalog can be 
obtained by writing to Sauerman Bros., 
Inc., 488 S. Clinton St., Chicago. 


Motorpumps—Ingersoll-Rand Co., 11 
Broadway, New York, N. Y., has issued a 
new catalog describing its Cameron motor- 
pumps. These pumps are compact machines 
combining electric motor and centrifugal 
pumps in a single unit. Capacities range 
from 5 to 1,000 gal. per min. for heads to 
500 ft. Motor sizes range from % to 40 HP. 


New Belt Conveyor Catalog—A new 116 
page belt conveyor catalog has just been 
published by Barber-Greene Co., Aurora, 
Ill., manufacturers of standardized material 
handling machines. This book covers the 
complete line of Barber-Greene standard- 
ized belt conveyors, both portable and perm- 
anent. It includes Barber-Greene stackers 
which have been used on many of the larg- 
er material handling jobs. 25 pages of this 
interesting book are devoted entirely to job 
photos. The belt conveyors are shown as 
complete units in one section and the vari- 
ous part and standardized unit assemblies 
are clearly described and illustrated in an- 
other section. This information, together 
with the standardization of Barber-Greene 
belt conveyor construction, enables the con- 
veyor user to easily select the exact ma- 
chine for his peculiar requirements. The 
engineering data section is complete for the 
engineer, and is augmented by easily under- 
stood explanations and examples for those 
not trained in belt conveyor practice. A 
copy of this new catalog will be sent to 
anyone writing Barber-Greene Co., Aurora, 
Ill. 


Pumps—The new deep well turbine pump 
section of the Hydraulic Institute Standards 
has just been published. It includes defi- 
nitions of deep well turbine pump parts and 
materials; conditions of sale; definitions of 
efficiencies and methods of testing; what to 
look for in the event of pumping troubles ; 
charts and explanations of column friction 
losses and mechanical friction in turbine 
pump line shafts; description of power bal- 
ance in a deep well turbine pump; air line 
method of determining depth of water level 
and method of plumbing a well. Price of 
this section is 25 ct. or it will be furnished 
with the complete book of standards which 
is priced at $1.00. Copies may be had by 
addressing the Secretary, C. H. ROHR- 
BACH, 90 West St., New York, N. Y. 


Low Cost Roads—A non-technical book- 
let on the maintenance, construction and de- 
velopment of unpaved road systems has just 
been completed by The Solvay Sales Cor- 
poration, 40 Rector St., New York, N. Y., 
from which a copy can be obtained. This 





Roads and Streets 


book, which is written in easy-to-under- 
stand language, includes, among others, 
sections on the following: Reducing the loss 
of surfacing materials. Cutting blading and 
dragging costs. Principles of road surface 
stabilization. Partial or stage stabilization, 
Stabilized bases for pavements. Practica] 
hints on maintenance. State, county, and 
township highways. City and _ village 
streets and alleys. Park and Forest Roads. 
Maintenance of road shoulders. 


Diesel Power Units—In a new bulletin 
3600-A1, Fairbanks, Morse & Co., 900 South 
Wabash Ave., Chicago, IIl., describes the 
construction and application of its Model 
36 Diesel power units. The Model 36 
Diesel offered in two cylinder sizes and in 
various combinations, with ratings as low 
as 10 h.p., is the smallest in the complete 
line of Fairbanks-Morse diesels. It is avail- 
able as a completely enclosed power unit, 
mounted on skids and with radiator, hood 
and fuel tank for exposed installation: 
mounted on a castiron base with or without 
clutch and reduction gears for stationary 
use, and as a basic power unit for installa- 
tion in portable or semi-mobile industrial 
and construction equipment. 


Power Shovel—A new bulletin on its 
Badger Shovel has been issued by the Aus- 
tin-Western Road Machinery Co., Aurora, 
Ill. Various important features of the shov- 
el are illustrated and described, and specifi- 
cations and general dimensions are given. 


Flexible Metal Hose Application—The 
new catalog of the Chicago Metal Hose 
Corporation, Maywood, IIl., tells a compre- 
hensive picture-story of the how-when-and- 
where to use flexibR metal hose to advan- 
tage. Technical data are given on the use 
of flexible metal hose for various purposes. 
In addition to this information, the book il- 
lustrates and explains the latest develop- 
ments in flexible metal hose design and 
construction. 


Motor Grader—A bulletin announcing its 
“66” motor grader has been issued by the 
Austin-Western Road Machinery Co., 
Aurora, Ill. This grader has a built up 
power unit and is furnished with either 
gasoline or diesel engine. It has a 12 ft. 
blade. 


Arc Welded Design Chart—The engi- 
neering drafting room chart brought out 
last fall by The Lincoln Electric Co., 
Cleveland, O., to provide, in concise ready 
reference form, data necessary for produc- 
ing arc welded designs is being revised 
according to announcement just received 
from the company. The feature of the new 
chart will be the latest weld symbols 
adopted by The American Welding Society) 
in May. The new arc welding symbols, re- 
produced clearly and with complete expla- 
nation on the new chart, provide means of 
placing complete welding information on 
drawings. The arc welded design chart, 
only one of its kind available, has been 
found extremely helpful in drafting rooms 
of companies whose products or work utilize 
arc welded construction. Copies of the chart 
can be obtained by writing The Lincoln 
Electric Company, Welding Engineering 
Department, Cleveland, Ohio. 
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August, 1937 


MERICAN Steel & Wire Com- 
pany Wire Fabric increases the 
useful life of highways. In the con- 
struction of a highway the placing of 
wire fabric as the job progresses is an 
operation that consumes but a few 
seconds at a time, yet the advantages 
in the use of this product are of great 
economic importance. 
Wire fabric binds the concrete to- 


WIRE FABRIC 
WILL MAKE THIS ROAD 


gether, making a strong rigid unit 
with great resistance to settling, frost 
heaves and overloading. By forming 
a more uniform concrete construction 
it helps prevent the tiny cracks that 
cut down highway life and make 
costly repairs necessary. Small cracks 
that may appear in the concrete are 
prevented from running by the bind- 
ing quality of the wire fabric. 


Our Wire Fabric is a factory made 
product specially designed to give 
better service. It is manufactured 
from cold drawn steel wire to meet 
the American Society for Testing 
Materials specification A-82-34. The 
wire is closely spaced to provide uni- 
form distribution of stress. To suit 
your needs our Wire Fabric is avail- 
able in either sheets or rolls, 


U°S°S WIRE FABRIC 


AMERICAN STEEL & WIRE COMPANY 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 


Cleveland, Chicago and New York 


United States Steel Products Company, New York, Export Distributors 


UNITED STATES STEEL 
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Wr for our new circular showing illustration and 
description of Olsen Special Bench Type Compres- 
sion Testing Machine. It is designed especially for testing 
2” x 4” cylinders and 2” x 2” cubes. The machine is 
hydraulic, having two gauges, one to half and the other to 
full capacity. Capacity ranges of from 20,000 to 80,000 Ibs. 


TINIUS OLSEN TESTING MACHINE COMPANY 
500 North Twelfth St. Philadelphia, Pa. 
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WEED BURNERS @ BURNERS for ROAD OIL TANKS 


AEROIL BURNER COMPANY, INC. 
West New York 2021 S. Michigan Ave 469 Bryant St 3408 Main St 
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